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QUO VADIS ? 

the problem of the co-operative MOVEMENI' ly IXDIA. 

BY 

r.iEUT;-Coi,. H. H. OROSTHWAITK. (M.K,. 
of Co-operalivf Societies, Genlrol ’Pmeinces oml linvr. 

“ The fi'ail barque of Co-operatioii in Iu<lia ” — to borrow the 
liiiiguage of the late Sir Harvey Adamson—, was launched and blessed 
|)V Govei'iiinent in 1D04, Where the little ship would get to nobody 
quite knew ; and there was the usual (dionis of birds of ill omen 
t(i grate the public ear with a melancholy song. Some said that 
ii (’(voperative movement was impossible in an Indian environ- 
ment; othe'rs scented danger in the air, thinking that co-operation 
iiiul socialism were but two names for a. single evil. However, the 
sliip set sail, albeit there was no favouring gale of eidightened puldic 
npiiiinu behind it. This, of course, was not to be wondered at. 
The proceedings of the Sixth International Co-operatice Congress, 
lidl at Budapest in 1904, contain two ])apers only on Indian eo: 
"penitnm. The one paper is by ilr. .Aiubilm Charan Ckil. ■'CTeueral 
^cretavv id the Co-operative Union of India.’ Our Union. 
’I’ported the General Secretary, — and we may pause to ask what 
Ins become of it 1 — " Our Union has made efforts to collect materia ls 
Iw a statistical account of the progress of co-operation in India. 
The result is. however, disappointing. In answer to a coiisideralilc 
aiimber of question-sheets sent out to co-operative societies ot. 
"hotn we had heard, we have received only an insignilicant number 
"1 icplies ; and those replies give no information except that, in 
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the opinion of the writers, the |)roportionsof tlieir husiii: i,.,, 
too small to merit mention.” The otlier pajier is bv ilt p 
Diiperne.x', T.O.S., and in it we read that tlie co-operati'o iiuivfii,, 
had niade a start and “ had Ireen lifted out of the region ; | acnlf],' 
diseussion.” This, then, was the manner of the laum hino „j jj 
co-operative movement in India. Government passml 
appointed Registrars, and addressed Provincial Govcrnmen,.; j, 
a despatch which, compressed into tabloid form, ainminted ti 
command to “get a move on!” Such a procedure I'piiiH, j,, . 
mind not altogether irreverent the first chapter of the first 
of Moses. But with this great difference. 'When the cri.npi.r.ijjj. 
movement in India was maile to order there was no gie.it iirf|iit«|,| 
lesponsiblc for its design. Mr. H. W. Wolff was lor a titiip ti|„ 
wise and kindly dexfi e.r. imtcJiina to whom the (loveriiiupiit nirt 
occasional reference.s. .Vnd .Mr. M’olff has never workcil in fiiijii 
It was. in tact, left to the provincial Registrars to dm ihfif 
weird ; and so it came about that each province, in the course ul, 
few years, jiosse.ssed its own particular brand of eo-openitivc liiirli. 
in the shape of village credit societies of different tvpes, 

In 1910, I wrote : The great difficulty in co-operative msni- 

ization is that precedent ennirot always solve our prnblems fnrii* 
Co-operative credit mnst. of course, embrace, certain broad priiiiipie. 
But the capable organizer will resemble the skilled c/ief: there imv 
be a sameness about the ingredients ; yet the recipes will be diilrmit 
and the results all e.xcelleiit. Nevertheless, however ciuiiiiiig tie 
artist, however e.xquisite the art, no chef can hope to .succeed mite 
he knows the tastes of the man he has to please. Ami .so "itli n> 
operative credit. The particular blend mu-st suit the. circumsfiiiitti 
of the people and the locality. It is in the that suecess w 

failure is included. Not even a Raiffeisen can hope to orgaiffif 
successful co-operative credit societie.s without a sound knoviedgr 
of the wants (and the limitations) of the locality he is worldiigh 
The blind cannot lead the blind ; so before the organizer coimneM* 
operations lie must studv the conditions and the cuvirounieiit d 
the village he has to handle. He must become actpwnited rdtli tie 
trade, the rates of interest, .the customs, the agricultme, and, 
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I .nenof the neighbourhood.^' Hvcry otlicr Hegistmr wr.s 
uriting, and thinking mucli the same sort „f thing at almut 
■,,t, tini-’. Co-operation, lilesscd word, was the new medicine 
ilC. It was thought that it could lie administered in packets 
up " ith red tape, to be obtained from Kegistrars whenever 
,p,lp(l. Cnee, when a town had been de.stroyed by fire, a Reidstrai- 
IS sent loi’ and told to form the homeless iuhaliitants into co- 
jerative. societies and to see that they got mone\- to make a new 
Avii with. The cry was all for rules. “ We don't want to lie 
about the principles. Give us the rules and we will do the 
,st r That, put generally, was the attitude of the provincial and 
istrict e.Necutives. As for the great non-official world the cry theiv 
as all for dtate aid, for money and for ministerial staff, ft was not. 
invever, a niggardly policy which shut the public pimse. Imtaccept- 
iiie of .\Ir. Wolff’s warning that patronage would spoil that co- 
peratiou nil the purity of which the success of tlio eutiie movement 
Hist depend. 

Xow it is obvious that a “ co-operative credit society " which 
iinnot find money for its members is unworthy of the na me. 'Wllere 
lieu was the money to come from ? “ You will get local deposits,’' 
aid Mr. AVolff comfortably. But the Indian jieasant lilce his 
Mtliev in other countries, is poor, secretive, and .suspicious. The 
atiire of his work tends to make him an indi\'idualist to the verv 
aartow, with less dispo.sition than any class to work for the common 
lelfaie while working for hi.s own. Varying with the seasons, his 
lOiirs of labour are often prolonged from sunrise till gloaming and 
veil far into the night. He is continually haunted bv fears for his 
wps. .fnd in his household the meals taken in common with his 
araily, the common pursuit, the self-coutained home, the blood- 
wd of kinship, are salient factors which must be taken into account 
fben introducing co-operation in any form to him and his class, 
file straggling cultivator is actuated little by sentiment ; and, 
f he co-operates, it is solely because he hopes to obtain individual 
In introducing co-operatioii to him. one has to contend 
tot only with the sluggishness of ignorance and the apathy of 
but with the suspicion of being actuated by a de.sire to 
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overreach which does not appear on the surface, i n,, 
peasant who liad no money wanted to join a credit socie y in 
to obtain a loan at a rate of interest below that at whi' n tL . 
monejdender was willing to accommodate him ; his ri( licr 
had no use for co-operation; and the village usurer saw ruin j|,| 
showed fight. 

“ Needs must when the devil drives.” Funds foi tlie crejj 
societies had to lie got ; and so Registrars, feeling tlieii' way 
tiously, had recourse to the formation of district or central oo- 
operative banks. I use the word " recourse ” because, in tmtl 
there was very little that was co-operative about the first ImJjj, 
central bank's. It was necessary to explain to local capitalists th 
meaning of co-operative credit, and to show that the societits 
afforded scope for safe investment with a prospect of a good return, 
The flanks were to make a profit for their shareholders; aiidtk 
shareholders subscribed for -profit. “ In order to love mankind," 
said Ifelvetius, one mu.st not expect too much from them," 01 
course, tlierc was a good deal of adverse criticism. In the first place, 
it was iii'ged that hanks of this kind were not the “ societies” wlicli 
tlie Government of India contemplated when niidertakiiig legislation, 
Secondly, it was jiointed out that they were mere profit-makiiij 
machines. It i\-as stated thitt the object of co-operative credit ivm 
to obtain reasonable credit from reasonable creditors. Meanwliit, 
the Government of India, with deep wisdom, stood by and wateW, 
-and waited. The fact was that precedent could not solve tin 
problems of the Indian co-operative movement in its early stages, 
Before jiassing the Co-operative Credit Hocieties .\ct ol 190-t. 
Curzoii appointed a small committee, under the presideiu v of Sn 
Edward Law ; and the deliberations of that commit fee may l» 
said to have begun and ended with tlie primary unit of ro-operati'i 
organization, namely, the village credit society, 'fli'’ -bf 
contained no formal recognition of central societies formal of otliei 
societies, nor did it expressly cover any form of co-n]«Tation otlie 
than co-operative credit. To remedy these and other iletccta "W 
experience had brought to light, a new Act was pa.sseii iu bd- " “ 
dealt with co-operation of all kinds, 
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Betv,eeii the years 1904 and 1912 the movement in India 
a,le. mu' h progress. The district or central co-operative bank, 
Iiuittliig societies to membership, luid proved its 

tilit}'' bi'ieed, ivithout this type of institution the \ illage credit 
^.jj.des would have got no money, and, as Mr. Wolfi ha,s e.vpres.sed 
what vou want in your banks at the outset is. not uiembers* 
ut dki- people’s money.” Once the position of central banks had 
eeii brought within the four corners of the new Act, the co-operative 
lovement made a great stride forward. 

1,1 1913 there were in India 17,327 societies ivith 824,000 
leiftbers and a working capital of almost nine crores of mpees. Bv 
hat time it had been discovered that the central district banks did 
ut oiiTv heavy enough guns. 'I’hey could not cumm.iiul credit 
iitside the limited field of their operations. Moreover, feeder banks 
(the district type are subject, only in a less degree, than the indivi- 
,ual societies they serve, to vicissitudes of season and fluctuations 
a the demand for money ; and, in their turn, they require furtlier 
geiicies from which they can olitaiii money in the busy montlis 
Jill through which they can utilize it in the slack season. Some 
entral banks, thanks to the good offices of Kegistrars, had obtained 
ins or cash credits from large joint stock banks. But it goes 
lithout saving that a co-operative movetimut cannot stand still ; 
novement there must be, either forwards or backwards ; and the 
oint stock banks found the district co-operative banks difficult 
0 (leal with. Difficult, that is, not in the sense that they were 
lack 01 dishonest, btit inconvenient as customers or clients, and 
hi! foi two reasons. In the first place, the joint .stock bank is, as a 
'die, lomote both in ntctliods and in locale from the district co- 
ipeiativc bank. And, .secoiullv, the requirements of credit societies 
IK most difficult to estimate in advance becuu.se they depend, 
d great ii',ea.sure, on good or bad harvests. Thus, a district central 
liaiikimiy lie clamourinH for financial assistance one inomciit and. the 
‘fxt, worn tiling what to do with surplus funds. 

It was at this juncture that ])roviucia! central liaulcs appeared 
®tlie scene as links between joint stock or jtresideuev banks and 
cbstiiet eo-operative banks. Tlie advent of the provincial 
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central bank saved weak district banks from perishing ! ,r ,vaii^ 
funds, and greatly benefited strong district banks, i)ei ause j 
provided a convenient clearing house through which surpius depoj 
or other money could be distributed and retained within the cird 
of the provincial movenrent. But it did little or nothing to lidj 
Kegistrars towards a satisfactory solution of the problein.s of siipjf. 
vision and audit, -problems which in India arc extraordinarilv 
difficult because of the intense degree of illiteracy in the villages, ft 
is more than doubtful whether .European critics of Indian co-operation 
grasp the nature of a Registrar’s work. Writing in 1910, atatii® 
rvhen there were only 3,498 societies in the whole country, Mr. IVoli 
pronounced that “ the time had indeed come when the moveiwn! 
must, from a quasi-official, be expanded into a national movement 
if it is to be carried any further.” But illitenicy makes any.sud 
expansion ditficult if not impossible. .\.s Mr. Montagu and Lon 
(,'lielmsfoi'd Inu'e pointed out British India has two and a half time 
the population of the United States, and 2'2(i out of 244 millions a 
people lead a niml life. .Agriculture is the one great omipatM 
and onlv (f jter cent, are able to read and write. “ Wliafc toiicwi 
the Indian peasant mainly ” the words arc those of Lord (‘helms 
lord and Mr. .Montagu, " is tlie rainfall or the irrigaiiim stipph 
from wells or canals, the price of grain and cloth, the payment ol 
rent to tlio landlord or revenue to tlie State, tlie repayment d 
advances to the village bajiker, the observance of religious le.stivik 
the education of tlicir sous, the marriage of their daiigliteis, tlieii 
health and that of tlieir cattle. They visit tlie local to« n on Iwziiat 
days and tlie sub-divisional or business centre rarely ou Imsincss u 
litigation. They are not concerned witli district boards oi n.iiiu 
cipal boards ; many of them know of no e.xecutive powiu; ahme tk 

district officer, and of Barliamcnt or even of the legislative ruunu 

they have never heard,. In one province it is stated that 9.1 pei lek 
of the people live and die in the plate where they were boiu. 
may be doubted wliether this jiicturc, striking as it is. brings omttii 
apathy c.vliiliitcd by the Indian villager toward.s idiicatioiy'i^^ 
sanitation. It certainly (loe.s not bring out the fact tied “ 
towms ” are lew and far between, h'oi', a town beiug 'h ue 
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, coiiti'-BOUS collection of houses permanently inhabited by not 
5,000 persons,” there are only 117 towns in the whole of 
Indian province which is as large as England, Scotland, and Wales 
it togeti'er. In the same province the average population of 
900 villages is 311 persons only ! India is, in fact, a countrv 
of to\'ns but of villages, and, moreover, one in ii hicli mnuy 
toads, railways, and village schools are \-ery badly wanted if 
pjj is to be any comprehensive scheme of rural development. 

It lias been stated by the Government of Imfia that 3 millions 
tlie people are directly affected and benefited by the co-operative 
ovemeiit ; and we may readily agree that “ tlie movement in India 
onlv at its beginning,” and that “ the progress made in the first 
lire lias been unequalled in any other country.” Such agreement, 
nvever, ought not to blind us to tlie fact tliat there is oiilv one 
,-(iperative society in India for every '20,000 of the population 
[gaged in ugi'iculture ; and, liearing in mind that Indian \-illages are. 
ter all, very small places, it m-iy lie estim-ited that tliere is room 
rat least 40 credit societies tor every 20,000 cultivators, -provided 
wavs that the societies c.nii be audited, educated in. their woi-k, 
iilfiuauced. and that the margins of economy whicii they effect 
r their members (and foi' future generations of memiieis) are not 
liittled awav by a defective co-ojierative cycle and an ill-balanced 
iiikiug system. 

The purpose of the co-operative movem.'iit is not onlv to 
iiiioi'i'atizB credit but to democratize production as well. Sir 
iiiiitc Plunkett has lU'ire than once dei-laie I that it he had his 
gamziug wiii'k in Ireland to do over again, it is with liaiiks he 
wild begin, Tie'.'ause they arc found to pave the wav to other forms 
lu-operatioii. They supply tlie means as well as the traiiiiiig. 
oiiperative banks are, in fact, tlie great driving wheel ol (he whole 
iweiueiit. But, at the same time, they form part only of that 
real eiigiuo of eo-operatioii whicli lias eoiitributcd so eiiormouslv 
a the progress of modern countries. It is, ol course, most iinjxnt- 
"Ithat, iit every turn, the savings effected by co-operative cco- 
eiuies should be used in such a wav as to benelit the individuals 
whoso joint action thev have sprung; in other words. 
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tliore must be a full cycle of co-operative activity to su; me to ti,j 
producer the full benefits of co-operation. In the abseio e uf sjti, 
a yycle— and in 1917, out of 23,000 societies, there were iiLthevy, 
of India only 1,558 societies for purposes other than 
co-operative credit,— raucli of the energy put into the moveiKut 
runs to waste ; which means that the movement towords bettei 
business is retarded and, in many cases, prevented, and that tit 
subsequent stages of better farming or working and better I'hib, 
can never be reached at all. As matters stand at presort their is 
little or no scope for the profitable employment of the I'eserve funds 
and surplus depo.sits held by the movement, wliile consideratioi# 
of banking prudence compel the retention, at a loss, of large siitiis 
(jf money in a fluhi or liquid state. Frequent tinkering rvith th 
rates of interest offered by co-operative banks and soiieties ti 
depositors has an injurious effect upon public opinion and interfere! 
with the flow of deposit money ; and, because the co-operative lydi 
is incomplete, there is at present no means of passing on the snrplii 
capital of agriculture to fructify, under proper guarantees, in iiidiii 
trial co-operative enterprise. Nor, as yet, is there («) any orgiiiiija 
tion of mortgage credit by means of the bonds which Inive, in otlir 
countries, become an establi.slicd feature on the stock e.'rcliaiigei 
and whirdi, because they find a ready market, are a ^■cvy snitabk 
and convenient form of banking security, oi' (6) any legular facility 
for the discmiiit of the promissory note.s of .societies, these gva't 
defects in the scheme of Indian co-operation must be lemedied il 
the movement i.s to take its ])roper' place a.s a powcitui fait"' *" 
tlie economy of the country. 

But diffir rilties of the above kind are not all that the (si-opcniti'e 
movement in India has to contend witli. The problems <if a"dit 
and supervision are also acute. If the number of .societies im 
then a Registrar is hard put to it to provide audit and sii])cnisi''| 
if the tuiiubcr of societies is not allowed to increase, then. ‘ 
How of deposits be stopped, the movement has to laii,' ’"'P 
funds at a loss. 'I’here are obstacles, also, in the way ut ,ni' 1*”**® 
application of co-operative principles to purposes othei than " ^ 
It is, for instance, very often most difliciilt to get fielu ^ 
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ill IiKlia because of the prevailing absence of roiids. In a 
ei-tain fact of wheat country, which is about as large as an average 
'iiglish ("unty, the course of trade is as follows. Messrs. . 
oiidiict uieir purchases through a local agent ; the local agent works 
the sub-agents work through banina or malurjans ; 
lid the mhajans, again, through petty middlemeu. each one of 
,.hum has a regular beat or group of village, s which he ])lies. These 
oiddlemeii, or baiparia as they are called, conduct, their operations 
dth pack-bullocks or ponies. They sell cloth and gnjceiie.s to their 
;ttltivator clients aud take payiueiit, when the time comes, in gniiu 
ir other produce. The baipari is the agent ; his princii)al is the 
KijiW or mhajan. And once a cultivator is in the bankCa hoidcs ho 
«klom succeeds in getting out of them. It reipiires a compreheitaive 
ffgaiiization to break down a system of this sort,— a sy.stem to whicli 
lie cultl\-ator himself is thoroughly accustomed and which he 
mis it difficult to see beyond. It is, in fact, impossible for the eo- 
jperative organizer to take the cultivator bevond ami out of reach 
i[ bad economy, mitil considerable changes have been effected in 
Indian rural environment by the multiplication of roads, of wheeled 
rehifles, (.)f farms for the production of pure seed ami for the demou- 
itratioii of improved methods, of facilities for co-operative distri- 
Ijution. supply, storage, and sale, -of all these things, and, above 
all, of .schools, so that, in due couise, wliat h m.iw, perforce, a system 
(if audit aud control centralized iri the liands (jf a few officials and 
lion-officials belonging to the educated classes ma\', in the hands 
of the people themselves, become natural, spontaneous, and decen- 
tralized. A great deal of water will have to flow under Indian 
bridges iiefore that happens ; and it never can happen until the 
problems of rural development are dealt with scieiitificallv and 
systematically, each as part of a co-ordinated whole, aud not 
by a piirelv departmental watertight compaitmental system. (,'o- 
wliuated effort, .systematic thinking, a plan of campaign, these 
■ae three essentials to anv scheme of rural reloriu, and it matters 
a pill to India whether thev are provided by Boards ol Dcveloji 
®siit, by Itevelopment Commissionei's, or by Hiiral Llrgauizati(.in 
^wieties, so long only as they are proxided. Substantial as the 



522 


Agricultural jouRNAt of India 


structure of the co-operative movement in, India undoubti dy 
time has come to take stock of the situation. There is V 

' (if 

development and reconstruction before the British Emp 
industrial vision is before this great country, a vision wliicli 
never come to anything until the co-operative movemeut witlij)'' 
“ better business, better farming, and better living ” uplifts (i^ 
villages of India. 

The reader, if he has survived the discourse, will pruhsibh- |y 
thinking that this sort of thing is all very well but without 
unless accompanied by u.seful suggestion. “ Mistiness.” ivrote 
Cardinal Newman, “ is the .Mother of Wisdom and it is ea.siertu 
point out present imperfections than to devise future remedh, 
Nor is it often possible in India, a suitable field for prudent experiment 
if ever there was one. tr) state, in advance, that this efinKinii,. 
measure or that is certain to succeed. Every Indian reformer ouolit 
to know of tlie famous cit\- which had three gates. On the first tlie 
horsenuui read inscribed. " Be bold ” ; and on the secnird gate vet 
again " Rc Irold, and evermore he bold ; ” and on the third it was 
written, ■' Re not too Ixdd. ' But though prtidciice i.s a virtue in 
co-operative workers e.xcessive caution aitd lack of foresight are nut: 
and if discussion does no more than promote intelligent tlidiislitii 
is not witlii.>ut Ireiiefit. 


In coiudusion, therefore, and for a brief space oidv. 1 mnilil 
invite attention to tlie achievements of .lapaii in the field i.if ai'ii- 
cultural and indu.strial co-opcratioii. for it is a field in wliiuli dir 
has earned universal praise and ajrproval. An ItaUaii oh.'iCivH, 
for instance, declares that the work of the Japanese in this dirertmt! 
“ must be regarded as one of the most lirilliant manifestatiinis “1 
clear sighted and orderly human activitv.” 

It should be remembered that before .Japan entered iipim lir' 
present era of industrial development she had to nrcet exactly tl* 
.same problem as that which now face.s the agricultural and iiidiisttid 
pioneer in many parts of India. ..Japan had not eiiengli lahuM.' 
so she set to work to increa.se the population and. with tin 
prospect of rising price.s befoi-e her, the produce of the fields. In 
both these urrdertakings she ha.s succeeded. Within a pci n 'd "1 idwut 
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veais i '31’ population has doubled, while the aiiKJuut of rice pro- 
per i>ead of population is greater than before. In the matter 
|jg,. foo l supply— we may exclude from consideration the tcm- 
„..,rv sliortage caused by abnormal industrial activity during the 
jiipaii is short by only 5 6 per cent, of hcing self-supporting. 
„ain. Jap'”' ^ country of .small holdings, with a co-operatiie 
'stem baaed upon that fact. Heventy per cent, of .lapanese fanners 
jsscss land of an area less than 1 cko (1 c/m--=2j acres), while onl\- 
percent, possess land of an area of more than 3 cIwk. Fur tlii.s 
>iison. although cultivation is intensive and the requirements 
i the rural Japanese are small, secondary agricultural industries, 
lull as paper- making, ate of great importance. It is generally held in 
apaiitliat the yield of these industries varies between 10 and 25 per 
put, of that front agriculture pure and simple. Rural progress in 
apanhas been scientifically guided and has followed a symmetrical 
ilaii of campaign. Till recently the Japanese administrative unit 
(js the village or, as we call it in India, the momu. This unit, 
ramped and narrow, has been replaced Viy «ja group.'*. c(.)iitaiiung 
siuaiiy as 19 villages. These local associations lia\c their own 
iieasiire of .self-government under a conncil of village elders and 
iiijov considerable powers of taxation to meet expcnditinc upon 
ivnrks of local impiovement. They aie th.c points at which tlic 
igncultural, educational, co-oj)orativc. irrigation, and engineering 
'.ipcits of Government impinge upon village life ; and there is no 
kibt that the sense of association and lesponsibility thus fostered 
lias given a powerful impetus to tliC develojmieiit d .lapane^e 
itwurtcs. It has been found that the enlargement of the jiarish 
and the creation of a new responsibility make an antidote to the 
•''tagiiatioii produced by individualism, prejudice, and nairowuess ol 
ideas,- ill short, by the peasant spirit. Kverv village group has tliree 
el four primary schools, its own agricultural a.ssociatiuu. council 
diainler, and circulating librarv ; and SO per cent, o) Jajiamwe 
'dhges have co-operative societies, inoic than half of which are im 
ticdit and arc worked on the principles of unlimited liability. 

llic Jaiiauese have been ipiick to grasp that any count ly 
."likli desii'cs to make co-operation the means of its udvaiiceinent 
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muHtj fiooiier or later, meet with disappointment if it 
plan of trying to fit square pegs into round holes, tiome hieji, 
years ago the cultivated land of Japan was, for the most f)art,s,|, 
divided into small, narrow, and irregular lots, often im|,erte,.t],.^^ 
not suitably irrigated and drained, with an insufhcient ami geiieril 
unreasonable system of roads. In order to increase the piodiite^ 
the soil by means of irrigation and drainage and appropriate tiaiigt 
iti the kind of cultivation, to dinunish the areas left iiuprodiietiv 
as boundary laud between two contiguous holdings, an<l to nljva 
all the inconveniences caused by the existence of Jiiiinerous siua 
lots belonging to the .same proprietor but scattered over a largeaiej, 
the Governnieut of Japan passed a law for the readjustment of farm 
lands. This came into operation in 1900, and was amended in isoj 
when it was taken up for consideration with the law g(uemiii»tli( 
working of co-operative societies, upon which it has an important 
Itearing. The latter law is good and cou'.prehensive. It deals ivitl 
a system which includes a Central .\ssociation of Ct)-opei-K(ioe 
Societies for the whole of Japan, federations of ((i-opetatm 
societies in the various provinces of the Kntpire. a Imiid Mortgagi 
Bank for all Japan, 40 provincial agricultural and industrial biiiib 
and primary co-operative societies of all kinds. The oigamzatmii is 
democratic and representative of all interests involved, and, even 
in a land of snudl holdings, it includes such institutions as tk 
heiken-soh), or co-operative warehouses for yraded mid sekdd 
lice. The cultivator deposits his rice which must he up tn 
standard and. in exidiange, obtains a depo,sit wavvant wliidi 
he can discount at his co-operative bank. In 1910 the .hipanese 
(joverninent coiiiineiiced to make ii.se of ]iostal savings 
are entrusted to the Deposit Sections of the llepartment «f 
Finance, circulating them in the shape of loans to the -Id" 
Ginko (Provincial .Vgricultiiral and Industrial Banks iiiMuni'? 
co-operative societies) and to the Nippon /taiii/i/n Ood'Cl'f 
Land ilortgage Bank of Japan). The I.ian(l Mortgage bar 
giiaraiitee.s the bond issues of the Agricultural and Indiisina^ 
Banks, and lielps them to keep tlieir resources fluid by disioimO'c 
tlreir paper. 
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It I,, indeed, the opinion of competent critics tlmt despite, (I,,, 
rrep-oition earned by Japan in matters <.f commeivial morality, 
is a definite endeavour afoot in that cmmt,y to have in the 
Hiraldistficts better men, women, and children. ''I'he highest aim 
rural progress is to develop the mind.s and heait.s of the rural 
populntioi'n and in all discussion of the rural prohlem it is necessaiv 
to lo^e in technology a clear view of the final ohje.ct. 'fhi.s 
essential aspect of the co-operative movement has not l.een nver- 
|„„|aHl In .lapanese statesmen. 
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The irox’iiLK Mr. If. I!. C, IDILKY, C.T.K., T.l'.s,. 

Direclof of Lund Itccord/i and Atirindliiir, IJiiitfd Pmn'n/ri 

Tke character al tenant' lioldiiig.s in the United Ptovinoes an, 
the possibility of effectii'g some ivarrangement in tliem with ii a-imvn 
facilitating the development of agriculture have recentlv been ntfiart 
ing some attention. The discussions on tire subject generally piucffi 
on the assumption, tli.at these holdings are, in the main, so fanm 
economic in size and in.compact as to preclude the adoption of mam 
forms of agricultural improvement. But the information on tin 
first of tlrese poiirts is very inadequate, and all conversant witlitlif 
land records system of the provinces will appreciate the diffifiiltv 
of arriving at airy definite idea as to tire size of the average lioMin® 
This was strikingly illustrated by the divergence of opinion e.^piwreil 
bv witnesses appearing before the Indian (.'otton Committee ivlieii 
questioned as to the size of a holding in tire cotton-growing trarts 
A.s a basis for discussioir, therefore, regarding the desirability ni 
otherwise of any rearrangement, it seems essential to obtain ckam 
information both as to the size of the holdings and. the e.deiit ti 
which they can reasonably be said to be uneconomic in charai'tft. 
On the second point there can be no difference of opinion ; yet it 
would often appear that the rea.sons which have led to formation 
of incompact holdings and the difficulties, from the jmint uf vie* 
of cultivating the land, of consolidation are not clcnily iiffiln'' 
stood. 

An attempt has accordingly been made to ascertain the sw 
of the average tenant’s holding in different parts of < 'u' provmeo> 

( 626 ) 



^:,^^TO^Tr.TURAL HOLniNOS IN- TTIK UXITRI* PliDVIN'CRS V>7 

.. xamiiiatinn of the villige- registers. These ,ire. b.^ve^-o,. 
intended to record the nature of the tenure an,l the rent 
,,,yahle iiv the tenants, and tlie arrangement toll„we,l not ,>nlv 
,iot facilitate an enquiry of this nature, hut leads to some 
nisuiiderstanding of the actual position. 

This will perhaps appear most clearly if. before explainiucr 
luethod adopted, the difficulties of extracting the information 
■cquired from the registers are set out. 

1 , I’lie mahal * and not the village is the revenue ut'it , and conso- 
j,iP,itlv a tenant may hold land in a luimiK'r of diffment wfilmJft, 
Ilf iffords of which are kept separately. 

■ 2 , The khalaunif is arranged hy tenures, and a tei'.ant m tv hold 
and under several tenures. Thus an. energetic family may liohl 
iiinl as Dt'cupancy and non -occupancy tenants and subtenants of 
fVJ or of other right holders, and each plot will lie sh.own mider a 
,eparate heading. Nor does the complication end here, since some 
it the temporarily held land may l)e taken on lease he a memher of 
lie group, otlier thair the head of the family, and vet (■iilti\'ate(l 
jimitly. 

3. In some parts of the provinces the villages are closelv crowd- 
?(ltogether. and tenants hold land in more titan one village. 

+, The greatest complication is caused by the joint holdings, 
.\ number of persons may have rights to a particular plot ; soiiw 
Ilf whom are shown as holding other plots separatelv. the cultiva- 
tion being also separate. As an example, 1 3 persons were shown as 
having rights in 43 acres, of whom seven were also tenants, jointlv 
ivith other persons not belonging to the first grou]). in seven 
other holdings which were found on inquiry to be cultivated 
*parately. In these cases, the original holding has usually been 
snbdWided by a private arrangement ; such subdivisions not 

being recognized by the rules framed under the Land Revenue 

Act. 


taken which a separate agreement for the pajnncnt of land revenue U 

T Kh ^ shigle vilbge or part of a %'illa.ge, or may include more ihnn tine village. 

+ is a register of persons cultivating or otherwUe occnpyiii'i laud. 

+ ir !!> land held by a landholder under special privil^es. 
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5. A striking feature in almost all village returns In tlie 
ber uf single fields, or small plots, held by persons r. h entirfl, 
dependent on their land. 'I’liese comprise labourers in \ 
towms, carpenters, blacksmiths, barbers, priests, etc. It ij 
doubtfid whether these should be called “holdings" ;it all, 
should not rather be classed as “ allotments.’ The o\ciipf^ 
do not own cattle themselves, but depend on their patrons u; 
neighbours, oi' cultivate by hand labour. The iiulusion n 
these plots would obviously reduce tlic area of the geiinj|,( 
holdings. 

The net result of the above is oftcir to lead to an uiiderestimatf 
of the size of the holding ; since land held under different teuiiKi 
or in different villages is not included in the calculation. 

Tlie only satisfactory method, therefore, appeared to be tn 
take each group and ascertain from inquii’V the e.vtent of tkii 
holdings under various tenui'es. correcting the result and ascer- 
taining areas from the registers. Allotments held by persons wbi.i 
do not depend entirely on agriculture have been excluded. Ibis 
is a slow and laborious proceeding, and only a limited nvoa iiu 
few selected districts could Ire covered. But the coiioliisioiis, 
though very imperfect of themselves, can be supplemented Irytbi* 
arrived at by Settlement officiu's who have dealt with the qiie.iti»ii 
in their reports. 

It is well known that the holdings in the eastern, or rice-gro™j 
portions of the provinees. are .smaller than in the western, luul tin 
population is denser. On the other hand, in Bundelkhand. withai 
average density of only 218 per square mile, the holdings ai'ctoi 
large for the tenants to nuuuige with their very imperfect implements 
and many indiule a considerable proportion of fallow or wstf 
The latter tract was. therefore, excluded altogether, and distiitt 
typical of other tracts selected for examination. 

Gorakhpur was taken as fairly representative of the eas'tri 
rice-growing districts. Unao is a central district .standing bet"'* 
the rice and cotton-growing tracts. Cawnpore and MainpM' 
fairly representative of the wheat and cotton-growing ton ts , Ik®" 
of the wheat and cane-growing tracts. 
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([liP results are set out below : — 

Averftffe hoMins 

Dist' (exclmliiig allotments) 


TJnao 

C;,\v ipore 

Mai'U'in'i 


Arrfg 

SI9 
5 00 

5 50 
'liX) 

6 45 


Area per ploiijiK 
Acrts 

5'o 
(I 4 
j'lj 


It miy be mentioned that it was partieularlv diliinilt to arrive 
t jny conclusions with regard to tlie Goraklipur District, owing 
jtliefact that large numbers of proprietors themselves cultivate 
ind as teimnts of other proprietors. For this reas(ni no figures 
li tlie plough rate could be quoted ; while those of the Meerut 
listrict are also said to be unreliable. 

Taking the Settlement reports, in the Gorakhpur Settlement 
eport it was stated that no statistics were to hand showing the 
dual number of occupancy tenants who were also tenants-at-will ; 
)ut figures were quoted to support the assumption tliat, if allowance 
rere made for land held under both tenures by the sam'> individuals, 
he average would be about 3 acres. 

In the iUlahabad report the average was pur down at 2’ 72 acres. 

Ill the report of the Fatelipur District, which stands between 
yiahahad and Cawnpore, the Settlement officer wote, “to obtain 
ihe average size of each holding, the total tenant area has been 
lividedby the real number of resident holdings (uon-residents being 
i-icluded). The resultant figure, viz., 4-38 acres, is a small one and 
.ndicates considerable pressure on the, land.” 

In Shahjahanpur the average tenant’s holding was said to be 
5 acres, and the average number of acres jiloughed i,)\' every plough 
ra found to be 7, 

111 Pilibhit, a somewhat sparsely populated district, the Settle- 
ment officer from inquiries in various villages estimated the average 
Mea held by tenants at 7 to 8 acres. 

The matter seems to have received most attention at the Morada- 
W feettleinent, in which district the average holding’s area was put 
'ioini at 6’77 acres. It is stated ; “ Great care has been taken in the 
preparation of this statement. The numbers of real tenants are 
Ihnse obtained after eliminating all names which have previously 

2 
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occurred in the village, either in another mahal, or patti.^ nr 
another section of the hhcdauni.” In Agra, the average nldiiioj 
an occupancy tenant plus his land as a tenant-at-will was i'stimatf, 
at 8'1 ; that of tenants-at-will at 6 acres. The Muttra figures 
correspond. The Settlement officer of Saharanpur, who also eaniei 
out the Allahabad Settlement, VTites that on the iulonuitioH ,, 
hand, which is by no means complete, the average holding of tiuj 
district imiy be put down at about 8 acres. 


It will be seen tliat there is a gradation in the size of the linldin^j 
from the west to the cast of the provinces. To a certain extent 
this is connected with the relative density of the population, hut 
as the following figures will show, this cannot be the whole e.xplaiij. 


tion 

District 

Mecnit 

Saharanpur 

Moradab:\fl 

Maiupuri 

Cawnporc 

Unao 

Allahabad \ 

Gorakhpur I 

Dasti -Eastern dUtiids 

Partabgaili 

Jauiipur J 

Meerut with relatively 


Population, per 
square mite 
618 
m 

M3 
•176 
48'J 
olIJ 
513 
707 
65 'f 
G-:4 
746 

rge holdings ranks next in point oi 


density of population to (iorakhpur ; while a number of (ktikts 
have a heavier population than .Vllahabad where the holdings appar 
to be extremely small. Anoth.er explanation is afi’orded bytlie 
census figures showhig the proportion of the population siipporteil 


by agriculture alone and that supported by industries. 


Western 


Eastern 


( 

1 


Districts 

Percentage 
of population 
supported by 

Meerut 

agriculture 

... 55 

Saharanpur 

4t 

Agia ... 

«0 

Moradabad 

62 

Cawnpore 

59 

Mainpuri 

66 

Allahabad 

71 

Gorakhpur 

88 

Basti 

87 

Partabgarh 

82 

Jaunpur 

81 


Percentage 
of population 
supported by 
iiidustiies 
21 
‘22 
lii 

IS 

u 

14 

10 

4 

4 

q 


* Part of mahal. 
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Thr. iighout tb.e eastern districts the proiwi t ioi> ij populatioTi 
, gaged iii agriculture alone is high, and some divoi-.sity of occupation 
ould cenainly appear to relieve the pressure on tin' land 

pov iar these holdings can be considered unecoiuimic must 
'prnd largely on the meaning attached to the term,. It is som.e- 
„,es used, to imply that the holding is too mmute to in.aintain 
le occapaids in reasonable comfort ; sometimes, that its size and. 
tuation do not admit of the application of the best methods of 
iisbai’dr}-- But the expressioi.i. must conn.ote waste in some form ■ 
theniftlic land, or of human or animal power. Wliafi'vor criterion 
applied, it will probably he admitted, that h.oldin.gs of 3 acres 
Hist be classed as uneconomic for the production of nlaple ( rops ; ‘ 
ndtliat they do not occupy, either fully, or to the best advantage, 
he human and animal labour. There is th.e additional di.sad.vantage 
lat the occupants, being barely able to get a livelihood, from, the 
iiid, have no surplus to devote to airy form of improvement, 
.griculturc thus does tend to stagnate in such tracts. 

The case of a 5-or-6-acre holding is open to more doubt. This 
I as large an area as one. pair of bullocks can work pro]ievlv with 
dl irrigation, and, looking to the diver.sity of the crops grown, 
lie system ol double-cropping wh.ich is customary even witli cotton, 
ncli a holding will keep a family of moderate size fullv occupied, 
i enlarged to a two-or-three-plough holding, hired labour in propor- 
ion to the increase would be recpiirod,. It seems somewliat idle to 
liscuss the optimum holding of a peasant farmer, since so imieli 
Bust depend on a numloer of factors, snob as the cluirai.-ter of the 
fib nature of the cultivation, facilities for obtahiing water, etc. 
1 not unduly small for present appliances, the inadeipiacy ul a 
wlding ill. tire western districts might become pronounced vitli the 
iitrodiiftion of improved implements. 

As Japan is sometimes lield up a.s an example to be followed 
in agricultural reorganization, it mav Ixi not uninteresting to coni- 
•‘are the size of the hohlings in that eountrv. In the report of the 
'Sricultural Bureau published by the Depiartment of Agriculture 
‘nd tommei'ce, Tokyo, it is stated : “ It will he seentliat when the 
‘®ble lands in the country are distributed among each farmer’s 
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family, the average area is 1 cAo 7 se in farm lands (sli;;iitiy 
three acres) — the fact that our farmers live on such ii sinjjljju 
of land may be attributable to the utilization of the f 
crops fields.” The distribution is here by family, whereas 
provinces a holding is frequently cultivated by se\'Ci al fauiijj, 
and allotments have been excluded. If the same methoil. of 
tion were followed, holdings in Japan would probably imt Ije mj.i 
smaller than the medium-sized holdings in the United Provinces 
The figures, however, quoted above do not set out the wlol, 
situation. Account has to be taken of two other faclnrs; (HfL 


amount of sub-leasing which prevails ; and (2) the size of .some ofth 
groups composing the cultivating units. The extent to vhiclistl 
leasing prevails varies very much in different parts of the pioviiices 
being as high as 29 per cent, in the Benares Division and falling t( 
9 per cent, in the Meci'ut. Without quoting more figures, itnwlx 
said that it is most common among high caste tenants, and ooi 
paratively rare among the energetic agricultural castes, suchasjati 
and Kurrais. The right holder in such cases sinks into the positiii 
of a petty proprietor, teasing the whole or part of his holding toi 
subtenant. The latter is rack-rented and his position is prccarioii! 
his land is in consequence usually badly cultivated. The inpiij 
further showed that many of the cultivating units were eompoai 
of several families, sometimes as many as four and five. Insoi 
cases they cultivated in common : in others thev had private!; 
subdivided the land and, what is worse, cut up the fields. Slid 
subdivi,sions not being recognized, joint liability for the rent rem» 
and the whole area is treated as a single holding. Tlie figures o: 
holdings, therefore, are so far less favourable than they appear oi 
the surface that the area may have to maintain an excessive mirak 
of persons, and the real unit of cultivation may be som 'thing a®*!'* 
than the recorded holding. These features of the land system an 


due to the intense pressure on the land, and, so long as tie sar* 
causes remain at work, must be reckoned with in auv scliemei* 
promoting agricultural improvement by enlarging the holiiijs 
Legal restraints have proved inadequate to prevent violesal 


sub-leasing and subdivision, and these tendencies, b}' linveong 
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jl unit of cultivation, would cut at the root of anv sucli scheme 
j jeorg iiiizing holdings. 

Though greatly accentuated by the scramble for laud and sub- 
vision oh proprietary rights, fragmentation of holdings miy often 
, to the necessity of apportioning the land so that each 
jyei had fields for cultivation at both harvests. In a typical 
ce-gto"'iiig tract the villages cluster on the high land which is 
ader vioat or other spring crops, tlie low-lying Hooded fields 
evoiid hoiiig reserved for rice. Consolidation of holdings would 
ring the cultivator no nearer his land, unless the style of village 
tchitecture were so altered that he could live in the rice fields ; 
;liile it would have the disadvantage that the holding, instead 
f coiisisfd’g partly of rice and partly of wheat lamh would be 
lade up wholly of either one or the other. Owing to the irregulaiity 
f the monsoon, rice in the United Provinces is a most uncertain 
rop, unless irrigation is available. In those parts of the submoniiine 
istricts where water is near the surface and the land generally well 
uitedfor house-building, the villages are either closely packed to- 
[ether or have brolcen up into a number of small hamlets. Here the 
uconvenience from incompact holdings is proliably slight, and the 
iniform standard of the cultivation illustrates the advantages of 
he cultivator living near Iris work. It may be mentioned that the 
iultivators themselves most thoroughly appreciate this advantage, 
namly because of the inconvenience of watching their crops when 
It a distance from their homes. Over, perhaps, the greater part of 
the provinces the ditficulty of consolidation is one of water. The 
weEs are usually in, or comparatively near, the village, the presence 
d a good water-supply possibly determining the site. ,V typical 
holding in such villages consists of a pUrt of l;rud in the highlc 
fttamu’ed lumie land round the village, another in the middle zone 
less highly manured, but possibly irrigable from the wells— and a 
third ill the outlying zone ivhich ia unirrigated and given up to rains 
Mops. Such a distribution gives the cidtivator a good diveisit)’ of 
Mops, and keeps him occupied all the year round. Uistriliutiuu of 
the land into compact hokiiugs would only be workable provided 
^oEs were constructed in the outer zones, and boring e.\perience 
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Sir,!, 

shows this might not always be feasible. To take a uan 3,^^^ 
from his water-supply to bring him nearer his work is l cloubtlj] 
boon in India. At the same time there is no class of vill ages 
would benefit more from a policy of consolidation of the lioldieus j 
accompanied by the provision of a water-supply. Tin' outlyii^ 
zones are usually under poor and irregular cultivation, aiidtlietea^ 
often patches of waste between the villages. The estaljlishinent jj 
hamlets — single homesteads would mean too many wells— wuuldlpYd 
up the standard of cultivation and bring fresh land uiulcrtillacif 

O' 

It might seem that the canal tracts offer the best opportiBiitv 
for a policy of consolidation. This is possitily the case iusouievil- 
lages, but canal irrigation rarely extends over more than pint of tie 
villages in th.e United Provinces, and the same obstacle would aiis, 
viz., that some of the holdings must be entirely outside the irrigated 
area, to the ruin of the less fortunate in. dry years. For the proviiieei 
as a whole, therefore, consolidation of holdings is, at present, a 
counsel of perfection ; hut it could he carried nut with great advant- 
age in limited areas. AVlien new wells arc put down, or pmupinj 
plant installed to command areas hitherto eith.er uncultivated 
or highly precarious, arrangements could often be made for dividing 
the land into plots of suitable size and letting it in compact liokliiigs. 

There would, too, be undoubted advantages in bringing togetliei 
fields held by indixddual tenants in the same block, that is the net 
or wheat-gi'owii’g block. s(.) long as the mam distribution d tlit 
holdings among the different Ifiocks were not affecteil But surlu 
measure would only be feasible if all the land were held in the »nin( 
tenure and under the same proprietors. 

The wlcole agricultm’al system of the provinces lias m tac> 
been adapted to meet the predominant feature of the chirntr 
conditions, viz., the uncertainty of the rainfall. This lias led th' 
agriculturist to aim at security rather than high resiilt.s. and K' 
frame his annual crop programme so as to eliminate tlie chances el 
total failure. This attitude may be seen in every idiase of h 
operations— in. the growing of two crops, often to the detnm®' 
of the main crop — in the habit of sowing mixed crops. 1 " th® 

*of the statistician — in lus preference for hardy, 'i d>"'} “ 
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jjgties -and, in the land system, in the distribution o[ tiie diheient 
lasses ui land so as to secure at least one crop in tb.e year. It is 
jut cow'ucive to good agriculture ; but it bus enabled a dense 
latii.i'. to meet with success tb.e vicissitudes of the season. 
.[juiiire m this attitude can only be expected with, a mod.ificatlou 
jjthe cinulitions which have lorced it on, tb.e agiicultural population, 
liiit is as the gradual increase of protection, lessens tlieir dependence 
5B the annual rainfall. 



THE FRAGMENTATION OF HOLDINGS AS 
IT AFFECTS THE INTRODUCTION OF 
AGRICULTURAL LMPROVEMENTS.^ 

BY 

B. C. BURT, B.Sc., 

Deputy Director nf Agriculture, Central Circle, Unitei Procinai. 

In a previous paper^ read at the Indian Science CongressinlSlS, 
some of the more general considerations affecting the re-alignmeiit 
of agricultural holdings were discussed, and it was pointed out tht 
the present systern led to very great loss of agricultural eificienej. 
Since that time considerable interest has been shown in tlie subject, 
and the debate at the last meeting of the Board of Agriculture at 
Poona, ^ based on Mr. Keatinge’s paper and draft bill, helped cou 
siderably to define the issues. Mr. Keatiuge’s paper reiuleied great 
service in one direction amongst others, by showing that the questioi 
of the size of the economic holding, though of great importance, w 
not necessarily identical with the prevention of fragmentation ffl 
holdings, although the two problems had often been discussed a; 
one in the past. 

In several districts in the United Proviiu.'es, there is good reason 
to believe that the average holding is somewhere in the neiglrboui' 
hood of three acres. It is hoped that, in the near future, further dafe 
will be availulrle, showing the number of holdings of various sizes n 
villages typical of certain tracts. As to what may he consideret 
an economic holding will depend largely on the basis one adopts,®' 
clearly the figure chosen must vary considerably with the naW 

* A paper read at the Sixth ludiaa Scicaoe Coagress, Bombay, January. 1919- 
1 Agricultural Journal of India, Special Indian Science Congress Numb .• I9l6. p- 
^ Proceedings of the Board of Agriculture India held at Poona, 1917, p -9. 
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tie soil, the crops grown, and the nature of the sources of irriga- 
B'ii’ typical canal-irrigated land in the Cawnpore and 
roiiiing districts, eight acres of mixed farming probably represents 
jjjea ivhich can be managed with a single pair of good cattle to 
Ivintag' • With wheat and cotton as the principal cash crops, and 
itli the usual percentage of irrigation — tlie. more important subsi- 

jry crops being jitar (4. Sor^Aum) with arhar {Cajams indkus), 

[jiu barley — this area also enables a satisfactory 

ipply of fodder to be grown and would allow of fair provision of 
rain fo’' cattle. Many much larger holdings carrying several 
, loughs are knorvn to exist, and also many much smaller. How far the 
mailer holdings are really uneconomic, and how far tlrey represent 
he Indian equivalent of “allotments” cultivated by labourers 
rkoare only partly dependent on them, it is difficult to say ; but one’s 
-eneral impression is that it is only as 'the country develops and other 
aitkts for labour arise that the holding below tlie economic size will 
•aiiish, The small holdings lield In' labourers will probably always 
tmain. The desire of this class to obtain land is often intense, as 
t often affords practically their only chance of social betterment. 

But a compact holding of eight, or even six. acres is a vastly 
better proposition than the present type of liolding of this size. 
Even if we admit that drastic action to limit tlie minimum size of 


holdings is at present impossible, there is no reason why steps should 
not be taken to limit the evils of fragmentation, hi the districts 
referred to above, there is a very large nun'drer of holdings of undoubt- 
ed ecniiomic size, varying from eight to twenty acres, with a smaller 
number of larger holdings, all of which would be capable of leallr 
good working were they reasonably compact. Many large occu- 
pancy holdings exist, but few of them are woi'ked to the best adruiiit- 
age, and considerable portions of many of them arc .sub-let. liilst 
there are often other reasons for this, pmrticulaily in the case of some 
castes, the wuiter has often been told by the teiiants-in-cliief that 
the sub-letting is due to the difficulties of managing a scattered 
lolding, particularly of providing for the watching of crops. Thus 
"'6 have potential farms sub-let m bits and lose an asset of consider- 


t unpoitance. 
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The same difficulty arises with the land of cultivating I'laindat 
The number of zemindars who own considerable area of 

hi)' Dl 

kkudkasht land, which theoretically form their home faring, is 
and such men are an important asset in the introduction of airricii' 
tural iniprovomcnts, since they generally possess some ediu ation and 
have a certain amount of capital, besides being extremely iufluentjj| 
in their own circle. But here again any attempt at farming, as dis. 
tinct from the cultivation of a miscellaneous collection of fields, is ten, 
dered the more difficult by the scattered nature of the laud ami ti,f 
difficulties encountered in any attempt at obtaining coin|jact areas 
The writer has come across several cases where small eultivafincr 
zemindars, in an attempt to obtain a compact bit of land, have tatea 
up and brought into cultivation pieces of waste or grazing land and 
have sub-let their old sir land. Such opportunities are rare, liowever, 
as the districts mentioned are closely populated, and there is little 
culturable fallow except where irrigation is non-existent or precarious, 
A small experiment in the Cawnpore District has gi\en ns 
definite data as to the possibilities of small home fann.s cultivated 
by their owners. With the assistance of the department, a small 
Kurmi zemindar devoted the whole of his sir, and also some rented 
land, aggregating approximately 40 acres, to the growing of improved 
varieties of crops with the methods of cultivation adopted on out 
seed farm. Profitable though this was, he was convinced, in tlie first 
year, of the waste of labour and unsatisfactory results which resulted 
from scattererl fields. After some trouble cund with a great deal oi 
assistance from the Collector of the district and his staff, a compact 
area was obtained by voluntary exchange with other ztimindars and 
cultivators, but this was only achieved by the former givitig up some of 
his best land and taking in exchange a block of land more remote 
from the village sits anil assessed as much less valuable. The result' 
amply vindicated the value of a compact holding. Tiro Irrigation 
Department were at once able to render important assistnuce lU 
regards water-supply, economy in management was imuKtlin^^l' 
apparent, and the crop.s of Pusa wheat, Cawnpore-Amiu icaii cotton 
and other crops raised were in no way inferior to those roi onr o'™ 
farms. Oa the owner’s own showing, and after allotmiig hroi " 
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he USE'' * useful ml profit, of Rs. 50 per acre 

vas obtained. Unfortunately, under our present Rent Acts, it is not 
possible to arrange compact lioldings l>y agreement. 

Ill (liscussions which have taken place on this subject, it has been 
iiiipossii 'i® not to notice a feeling, on the part of some revenue officers, 
tint the agricultural departments are going outside their own spliere 
ill taking up a matter which they view as primarily economic, and 
that the departments would do better to restrict their energies to 
more purely technical matters. Were this \-iew Iniscd on correct 
asaumptiuus it would temporarily cany some weight, as tlie agri- 
cultural departments are admittedly under-staffed and already 
have on their hands as much as they can manage. .Vp.irt from the 
fact that all means of rural betterment must come eventually within 
the consideration of the departments charged with agricultural 
development, there is tlie more immediate iioiiit that fragmentation 
oI holdings imposes distinct limits on tlie introduction of agricultural 
improvement. Whether it be the introdiutiou of a new crop, new 
variety, or improved method, it sliotdd be possililc — once the prop(.iscd 
improvement has been well worked out on an e.vperimental farm and 
proof given that it can be profitably em.plovod, and that it involves 
nothing beyond, the means of a well-to-do cultivator— to proceed 
mihesitathigly with its introduction. This, liowever, is not the case. 
When farm testing is extended to village testing, failures (.iccur as the 
result of conditions wliich ought not to exist. The writer has had 
under liis notice several varieties of cotton with distinctly desirable 
comiuei'cial qualities and with apparently the necessary agricultural 
characters to ensure high yield, wliich, given oidinarv decent eulti- 
vatioii on departmental farms, have yielded well enough, but which 
under village conditions, through water-logging caused liy inadequate 
surface drainage, have done badlv. This led to the coiielusion that 
the local desi cotton possessed a certain degree of tolerance to 
'vatei'-loggiiig which had not pireviouslv been considered of import- 
iirice. Amvthe production of an improved staple crop is a suliicieutl} 
ftcult and lengthy process as it is. The number of cliaiac- 
kr.sto ho dealt with is considerable, and every additional cliaiactei 
be coM.^idered makes work more iliflicult and slower. If it is also 
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necessary to consider a somewhat indefinite character, vi liicli oulf 
appears under faulty conditions of cultivation, progress is 
delayed. In many villages inadequate surface drainagn is 
a matter of small and scattered fields. With compact, if 
holdings, great improvement would be possible at nominal cost f 
one not justified in attacking the problem from both i>iuls ! 

• What has been said of cotton is equally true, tlioiigli to a 
marked extent, of wheat. An improved wheat is, in a sense, a noie 
efficient machine, and unless' it is given the cultivation iieeessarv to 
achieve high yields, its full value will not be obtained, Xor cm 
wheat of high milling quality be grown on ill-drained laud. Itij 
point has been strikingly brought out by the result of crop ciittiq 
experiments on Pusa 12 wheat in villages. Instead of a possiUt 
yield of 30 maunds per acre on really fertile land and 25 inaunds [«i 
acre on average land (as compared to the district’s normal 1 6 maimds 
of desi wheat), many cultivators were getting only 19 mauiidspei 
acre, or one-third of the possible increase. In the sajiie village" 
higher yields were being obtained on well-cultivated or well-situated 
fields, The effect on quality was almost as markeil, thougli con- 
plicated by excessive irrigation in some cases, 

Such examples could be multiplied. Scattered holdings iisiiallj 
mean small fields, and even if drainage is not interrupted, such fields 
are difficult to plough correctly or to cultivate well. One is justified 
in asking whether such changes in the tenancy laws are not possible 
in zemindari provinces, as will enable those who realize tlieadvant' 
ages of compact holdings, to take steps to get them, and 'fil 
reduce the present tendency to further fragmentation. 



agriculture and irrigation ; A PROBLEM 
OF ECONOMIC DEVELOPMENT. 

BY 

H. K. GURTU, M.A., 

Member, Bortrd of Beoe-ooe, for Irritjohmi. Gn iluo. 


“ When I hear the simplicity of contrivance aimed at in any 
ewpohtical constitutions, I am at no los.s to deciile that the 
rtificers are grossly ignorant of their trade, or totally negligent 
if their duty. It is better that the whole should he imperfectly 
iisweted than that, while some parts are provided foi' with great 
ixactiiess. others might be totally neglected, or perhaps materially 
njured, bv the over-care of a favourite menrber.”- -[B>irh’s 
Refiedims on the French Revolution.] 

The above observation is as much t:ue ot other institutions as 
Apolitical, Civilization is getting ..,id more complex, and its 

component parts, and eveirtually the whole, suffer for want of 
co-ordination and neglect of the less favoured ones. The science 
of agriculture has long suffered from neglect, t.p till very late, 
agriculture was supposed to-be the business of the illiterate cultivator. 

I have no desire to find fault with the Indian cultivator for not 
bowing better. Indeed, it- is a matter of surprise tliat, born and 
hied in ignorance, he yet contrives to be so successful in agriculture, 
hy following the priueiples which have descended to liinr in an 
unbroken chain for thousands of years from Iris forefathers, but 
liisprinutivc methods arc unsuited to the present conditions of rapid 
dovelopnceut. India should be grateful to Lord (’urzcm for having 
fteated an Agricultural Department and encouraging research. 
Ihe Indian States, too, have not been slow to follow in the wake of 

( 541 ) 
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the Governmeiit. I aiu not in the Agriciiltnral Depart, lont 
hence have no right to express any opinion abont matters ai 
but the relation between agriculture and irrigation is s:. inti,,,.,,, 
and indissoluble that my remarks, I trust, will not be . onside-e, 
out of place. Indeed, only on the establishment of cone. , rdati,,. 
between the departments of revenue, irrigation and .imi.njti,,, 
the economic development of our vast areas is pibuhle, 
present the three departments work, more or le.ss, iiv ^v,rter.ti,l,| 
compartments. Each regards the criticism of the ..tlier, 
meddlesome. Criticism is always valuable, but to iichicYc in 
ends it should be constructive. The attitude of armed i:entralitv, 
almost hostility, exhibited by these allied departments towaids eidi 
other, is not unnatural under the existing rules and civcuiustawes, 
That far-sighted .statesman who would blend the activities of al: 
these into one homogeneous whole has yet to come. It will be h 
duty to show that the best interests of every one of tlieiu can onlv 
be attained bi' co-operation and co-ordination. 

Once upon a time the different members of the lutiuaii b«lr 
rebelled against the stomach. The eyes thought tlaat tie vlule 
body would be useless without their service. The legs raised an 
uproar that if they refused to work the Inxly would die of iitanitioii, 
The hands similarly \-ociferatcd that tlie entire civilization was l.ii 
by them. In short, each component part of the bode- assertelite 
importance, but all were agreed that the stomach was not ur.lf 
use]e.s,s but a wa.steful luxury. It consumed and appmvnatcl tin 
best of w'hat the world could produce. All the rebels stnul '.vul 
and gloated on tlie discomfiture of the stomach. The poor stonvicl 
collapsed, but being wise held its peace. As it took no food, it wd 
send no nourishment cm to the different organs wliose functions be?, 
to suffer. The eyes grew dim. the legs began to totter, tlw hands lo:^ 

their nerve, and every limb was in distress. The lebels vcis soon 

to their senses and realized that while all of them were doing 
respective duties in the human economy, the stomach iw.l itc ’** 
too, and that the well-being of the whole depended on tec adh 
of all the parts. This is a homely parable, but it ‘d I 
force to the imco-ordinated and exclusive activities v 1^“'’ 
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of revenue, irrigation and agriculture. If the Revenue 
■ tuv'et were to act more considerately in its dealings with its 
\ (^er.artinents, and were more ready to accept tlie advice of 
Vatioirii agricultural experts, and these, in their turn, accepted 
interdependence on the Revenue Department, we would not see 
inuiv lakhs of acres lying uncultivated, and the pro-ent criminal 
teofuaterand harrowing visitations of famine will become a 
iiin of the past. The existing irrigated area in India is about 
Ocrores of acres. It does not require any effort <.if iimgiuatiou to 
tlint tliis could easily be doubled if the results of tlie resenrehes 
f the agricultural experts were given due weight hv tlie irrigatiou 
1 ) 1(1 revenue officers. 

Plants are living organisms. They I'oqu ire food, water and 
lir The soil supplies the main portion of tlie food, inigation works 
upply water, and the air is there in abundance if tlie eultlvatoi: only 
niew how and when to supply it to the roots. At pre.sent water 
isuppo.sod to bo the pauace.r of all evils. If the soil is poor, water 
B supposed to make it fertile. If there is e.xcessive heat, water is 
[lied upon to reduce it. Water again is called into requisition to 
ioniiteiact the rigoms of cold. Water does all this, but more is requir- 
idthaii water. The roots require air as well. There is such a tiling. 


ilr. Howard rightly says, as poisoiiuig the roots with too much water, 
t will be unnecessary for me to dilate oii this jmint. as this aspect of 
he subject has been well brought out In' ^fr. and Mrs. Howard of 
hisa ill their Bulletins, ^ which are important enough to be studied 
ly every irrigation and revenue ofticer. 

Over-irrigation and wasteful application of water produce 
larmful effects in several ways— 

(1) by reduction in the yield of crops per acre : 

(2) by impoverishment and deterioration of soil ; 

(d) by spoiling the climate, rendering it too hmnid and 


malarious ; 

(4) by rendering irrigation works less elllcient and consequent 
loss of revenue. 


^ Agric. J?e«. Inst., Pusa, Bvll. Isos. and 01. 
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Leaving aside the minor harms of over-irrigation, if 
appraise the monetary value of the above factors only, it woulj [ 
India as a whole, run into millions of rupees. Over-in it/atedcT 
yield about half of seasonably-irrigated ones. When v,e see tlu 
all irrigated area is more or less over-irrigated, this factor alone i 
potent in reducing the total outturn and, in consequence, tlienejij] 
of the country. The damage caused to the soil and to tlie fntm 
generations can only be realized on observing the oonditj^u o 
water-logged areas. The effect on climate cannot be expres-eiiii 
money, but the loss to India of valuable lives by malaria is ven 
great. Malaria is a slow and insidious disease, and does not atttad 
that attention which cholera, plague and similar epiclemu'.s do. Ijutit 
claims more victims annually than all of these put together 1 bit 
not therefore woith our while to harken to the friendly voice of tit 
agricultural experts, and modify our ways of irrigation and cultiTa- 
tion ? I am not a theorist, .and fully rejilize what tliis ineaiis. III 
means a revolution in our present methods of cultivation aaJ 
irrigation ; no more and no less. It would necessitate overlianliiig 
and remodelling the entire irrigation systems of India on wliicl 
crores have been spent. This is a gigantic task, sufficient to stagja 
the imagination of the engineers ; but if we want to (levelop India 
economically, the difficulty must be faced, and the sooner we doit 
the better. It will also give food for thought to the fiiiaiicicrs. Ik 
might well grumble at having to loosen their purse stiiiigs, kt 
the war has amply proved that parochial methods of financing at( 
no longer tenable and must be discarded, and higher finance should te 
allowed full play if natioas do not want to lag behind in the rac( 
of advancement. The prc.scut difficulties must not he allowed to 
cripple the future. Financing atnd construction of large iirigatw 
works are, at prc.sent, considered apart from eacli otlier. This b 
incorrect. They must be considered together. Eeadcrs of tk 
article will do well to study Professor Stanley Jevuns' article on 
the “Art of Economic Development” in the .hmiiarv (I91d) 
Number of the Indian Journal of Economics. 

Engineers flushed with the success of their enteipi ises are rafk 
impatient of criticism of their method from agriculturists, 
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latter rontinue to follow their propaganda with persistency, it 
I not tiiK'G them long to get a patient hearing aial convince the 
ijneers of the value of their researches. 

j[r. Howard lays great stress on reducing the numbers and 
jtlisof waterings, and he has tried to show that if the soil is in 
ipjj tilth, and proper root -aeration and soil ventilation are. carried 
. it is quite possible to raise wheat on one watering in alluvial 
cts, Much more so is it possible in black soils of ilalwa, owing 
their greater retentiveness. He is of opinion that tins can auto- 
itically be achieved by supplying water by lucasuipmeut. This 
fcrtainly the goal to be aimed at, but I am afraid it would be too 
[Iv for the primitive conditions of India, where the agricultural 
issesare illiterate and ignorant. It is carried out in .America and 
s proved a great suoce.ss, not only in economizing waste of water, 
t ill reclaiming water- logged tracts. 

Up till very late, it was usual in Owalior to allow for a duty 
20 bighas (10 acres) per million cubic feet of the water stored. This 
eluded all loss in transit and worked out to a depth of 26 inches, 
lis was of course very rough and encouraged waste in application, 
r as long as the staff attained this duty, their work was considered 
itisfactory ; but recently, with a view to minimize los.s in .ipplication 
1(1 to arrive at a juster estimate of the irrigation possibilities of our 
orb. 1 have laid down the following scale, which is only applicable 
I small projects with length of channels up to 10 miles - 
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For large projects, with lengths of channels ranging hon uj 
100 miles, a different procedure is adopted. Before leteni^ 
the carrying capacity of the main canal and its distribctaiiej 
in view of local conditions, fixed what proportions if 
crops will be developed in the tract under consideratiin. Tiisj 
course, is a rough approximation, but answers all practical reqm 
ments. The proportion having been settled, the tiuantitv ( 
water for klmrif and rabi crops i.s worked out from the iollori, 
standard numbers and depths of waterings. As far as possible. t| 
kharif and ra6i crops are so balanced that they require about tl 
same discharge. As the Gwalior canals work altoniatelv iroi 
June to October for kharif, and October to March for raU ciop 
it is evident that the capacity of maximum economy is attained!) 
balancing the kharif and raU discharges : — 


Standard numbers and depth of tvaterings. 



No. OP WATRRINGS 

Depth of 

WATRRINGS j 


Name of crop 

(nipervious 

clay 

i 

Poroim 

loam 

Impervious 

clay 

Torous 

loam 

i 

Rkwarks 

i 

1. Khori/- 

! 

8 

0» 

I 

Tho waterinfs 1 


4 

4’ 

(6) Sugarcane 

4 

6 


4" 

tlie khii f M 

(c) Cotton 

2 

3 

ir 

“ 

sons are in uli 
tion to tfatermi 

{a) Wheat 

2 

4 

2* 

3’ 

plied by miia 

(6} Oram 

1 


T 

2 


(rj Sugarcane 

5 

8 


3’ 

^ 


The above depths of waterings are on the fields. Loss) 
transit on large canals is considerable. On the basis uf experiem 
acquired in the Punjab, the loss for evaporation and ahsoiption 
allowed for at the rate of 10 cusccs per million square feet of mtt* 
area. It is hoped that with the introduction of this procedimd 
a more careful supervision and encouragement of a single 
it will be possible to greatly reduce waste in Gwalior eaiiaha'i 
increase their efficiency. That this is working .sitisfactonh 
clear from experience gained on the Bhind canal. T' e stoiiig®*^ 
the Sank-Assan scheme aggregate to 10,000 million ( chic fed' 
Pieston considered these would suffice to irrigate one iakhligta’’ 
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)D 0 acres. This gives a theoretical duty of 10 Ijighas j eini illinii, 

•(. feet, but during the last three years the duty attained is about 
ible ot this. 

Chai'uiug by measurement in India is a bit too early. The 
irest approach to it is charging by tlie tuimber of waterings. In 
British provinces, the Irrigation Dep.artmcnt charge for crops 
tured. Ill the Irrigation Act of Gwalior, the fttate has wisely, 
iny recommendation, allowed clmrgitrg 8 annas pier bigha for 
(ingle watering. In black soil tracts, irrigation is inipnpnlar. as 
iiig to their retentiveness no watering is generally uccessaiv for 
ji crops, and in years in which the rainfall is not well distributed, 
fails in October or in winter, one watering is needed. The irri- 
[oi i.s averse to pay R. 1-8 for one watering. Tlie provision of 8 
lias for a single watering comes in very handy and is slowly leading 
the e.vtcnsion of irrigation in Malwa. In Inigation Taper Xo, 15 
Pevolopmeuf of high class crops in black cotton soils in Malwa "), 
have tried to c.xplain to tlie revenue olficcrs and the cultivator 
jtthe m/.wn d'etre cA the irrigation works i.s not merely to mature, 
enj and mU crops, but (1) to provide water for domestic and 
inking purposes, as there are no sub-soil springs : (2) to supplement 
infall in years of drought ; (3) to raise high class crops like sugar- 
ne. paddy and opium, requiring not only a larger mimber of water- 
gs but water at the fag end of the irrigation season (May nr .Tune), 
ieii water can only be had from irrigation works ; and (4) to increase 
eyieldper bigha and improve the quality of l lmij and mhi crops, 
have attempted to show in that paper that because rnhi and 
wn/ crops of inferior sorts can be raised without artificial irriga- 
It IS no argument against other legitimate and more paying 
of water. It is difficult to pierce the thick skin of the Indian 
^tiiator, especially as it is covered with a layer of ignorance of ages ; 

I I he is shrervd enough to understand what touches hi.s pocket, 
nhy the advantage of paying 8 annas per watering is 
sinking into his consciousness, and he is taking more and more 
r, not liecause my arguments have convinced him, but becau.se 
^ os that it is to his advantage to extend irrigation by comparing 
o-nlts 0 i single-irrigated fields with those of the nou-irrigated 
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ones. Tlie ailvantage of a single watering would be more u evi^d 
if he knew something about the soil atmosphere and tl :? 
of soil-aeration and root- ventilation. This is partly dom by 
in Malwa, as the black cotton soil gets badly cracked ana pevn^itj 
penetrating to the roots. This quality of fissuring, perhans. accom 
more for the proverbial fertility of black cotton soils of tlabvj tl 
any inherent quality. 

This subject is a vast one aTid would require a volume to 
justice to it. I have in this short article endeavoured to imo 
break ground. We have much to do. It is high time the aotivit 
of the allied departments of revenue, irrigation and agriculti 
were correlated to the great improvement of agriculture, amel 
ratioti of the condition of the ryot, and general increase in the ivej 
of the country. 



equent failure of a large proportion 

OF THE RICE CROP IN CHOTA NAGPUR.* 


BY 

C. DOBBS, 

Director of Agrkultarc, ChoUi Nugjitir Uimion. 

This papei' refers primarily to the R-aiichi District, but is 
licable to other large areas of Chota Nagpur where the physical 
iitioiis arc similar, 

The Ranchi District consists, in the main, of plateaus at three 
atioiis, 1,000, 2,000 and 2,300 feet, respectively, above sea-level, 
area of the district is over 7,000 square miles, and the average 
fall about 53 iti(;hes, of which some 45 inches fall within four 
itlis. 

The soil of the uplands appears to be derived iti situ from 
weathering of the gneiss which forms the great mass of the rock 
the plateaus, and consists for the most part of clay in which 
tides of coarse sand are embedded. When the fine particles of 
V are stashed out of the surface soil the residue is distinctly sandy, 

1 arts as a superficial reservoir in which a considerable part of 
h monsoon shower is held and enabled to soak at leisure into the 
i pervious sub-soil, whence it can only escape laterally over the 
tpact rock below. 

This lateral movement is very slow, and a ridge of any cousidcr- 
b dimensions holds enough water in the sub-soil to supply springs 
the vallet's round it throughout the year, while in the monsoon 
* "'ater frequently comes to the surface at a comparatively short 

a [lapiT i -acl ut tho Sixth Indian Science Coiigrf'ss, Boiuhav, -lainiurt . lai.h 

{ 34l> ) 
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distance from the crest of the ridge, on land that appears tot] 
casual observer remarkably high and well drained. 

The soil conditions present a marked contrast in this tespfd 
to those of alluvial plains where the coarser and more pei t iouslayf,, 
having been deposited first are found, generally speahiiig, Ijei,, 
and the finer and less pervious layers above, with the result tki 
lateral drainage is more rapid in the lower strata, the suh-soil ivatg 
rising and falling with the level of the rivers with which it is in tffi, 
procal relations. 

In Chota Nagpur, wells depend on the local rainfall, tlioiigl 
they are frequently sunk into the weathering gneiss until it beouiie 
so compact that further sinking is obviously useless. 

The graph opposite shows the rainfall and the correspoinliii! 
variation in the water-level in a well on high sloping ground on tit 
Ranchi Farn',. During September, October, and part ol h'ovemlici 
1917, the distance of the surface of the water from tlie top of tlie wel 
was measured daily. The immediate rise of the Avater-level<ifterraiii| 
is remarkable and may am.ount to five times the rainfall, as for iiistiiiiit 
on 19th and .20th September, 1917, when the water in the well lust 
22^ inches as a result of 4-28 inches of rain. On the other liiiinl 
the rate of fall even from a high level is ccmparatiiely slow-oSi; 
inches in 30 days without rain in November, the mousoon liiiviii! 
continued up to the very end of October. 

As will be seen later, this slow fall of the .sub-soil watei-levfli) 
a point of some importance in connection with the proteotiun uf th 
paddy crop against drought. 

Another point of interest is the rapid rise of the \\iitiT-le\ii ,it 
the beginning of the monsoon — 6 feet from 12 inches of I'.iiii in I'’"'' 
1917, and 10 feet from 20 inches of rain in June, 1918. Tlibiffl' 
be partly due to the filling to overflowing of a tank within 200 
diagonally acro.ss the .slope. 

When the sub-soil ivater-Ievel is close to the .surla' c o'i‘) l'>‘h 
areas in the latter half of the monsoon, heavy showois are >iiiu 
to soak in to any considerable extent, and the water esraprs 
immediately over the surface to the lower levels, eroding the 
and causing sudden floods such as those of the DaiuodJi " 
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,in3 til greater part of the Hazaribagh and a corner of the Ranchi 

iteaiis. 

'j'lic fomparatively level winding grooves gr.jund out of the 
i,,el by this great volume of water charged with quartz 
1,1. opto eut through deep nullahs and narrow valleys into .scal- 
led basins oh the surface of the plateau, separated lyv ridges and 


«/-'? a . . 


/' / 




S uotoilyirng^cd 


llp/ond 


Fig. J. 

Uius. Contours at 5 feet vertical intervals. 
^^Uedlintfi- Separatin,"; different classes of paddy land. 
Scale* 1 in. =600 ft. 


luiiie 1,1' which extend laterally for inorc tlian half a mile or so 
twii the nearest distinct drainage line. The diagram. I'ig. 1 , 
ffliistiates a very general arrangement of the contour lines on a bluff, 
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and Fig. 2 the position of the sub-soil water surface relat \-e 
of the ground at the end of the monsoon. Vertical dist. nce.s hjvf 



of course, been greatly exaggerated to enable the eye to appreciate 
differences in leAel, which in reality rarely exceed 1 in 10 even on 
the most steeply terraced land. 

It will be noticed tliat the dotted line representing the sulj-scil 
water surface at the end of the monsoon in Fig. 2, comes to tlie 
surface of the ground at points somewhat above the points oj 
niaximuin inclination of the slope, where the convex siirfiite ni 
the bluff merges into the concave surface of the bnsiii on oitlici 
side. The sub-soil water comes perforce to the surface in tli( 
neighbourhood of thc.se points, where the disintegrating iippci 
•strata, througli which the water mast How over the rocly ooie oi 
the bluff, have been reduced to a minimum tliicknes.s ly the nisi 
of water from the relatively level surface above to the relativch 
levml surface below. 

'The line u hei'e the .siib-.soil water emerges on the sui face-Hiifaf 
the spring-level -towai’ds the end of a normal monsoon, nnnl; 
what may be called the natural upper limit of paddy cultivation m 
Chota Nagpur. Starting at the head of each valley ba.sni, the line 
runs down the sides of tlie bluff, on either hand cutting the ooiitmii 
lines at a considerable angle and emerging in the valley belov <c 
the bluff narrows to its apex. 

A short distance i)elow this line winter paddy ni.iv iie g"’"" 
with safety, in the a.ssitrance tliat the water stored in 1 he suh-jcm 
of the bluff above wilt rarelv fail to maintain a steady soopl' ep.*'' 
November on the .surface Imlow. 
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(^iltL ators have, however, terraced the surfaces uf the bluffs 
(jdve tlii^ line up to a second line cutting the contours at a smaller 
(,le ami frequently encircling the bluff above its apex. Hardly 
in the Eanchi District have tanks beoii made m which 
fgter luiul'-l' stored for irrigating these higher terraces, and, situ- 
ted above the level of the sub-soil water in a normal sea.son, thev 
lepeiid foi flooding on the rain-water running off t!ie upland and, at 
I lower level, on the surplus water from the higher terraces' across 
Je slope ; and they dry with every break in the ni,on.s(jon. 'J'his area 
Bormally grows a light crop of early varieties of paddy which flower 
It the einl September and ripen off rapidly wlieii the land dries, 
usually ill October, but which suffer severely trout any curtailment 
of their short growing season, and give practically no crop if the land 
Hacks before they flower and is not quickly flooded again. 

We have then two distinct classes of terraced paddy land in 
(hota Xagpur— the sub-soil-irrigated area which can be relied on 
to give a fair crop of winter paddy on the concave surfaces of the 
vallev basins, and the .surface-irrigated area which grows a .small 
piecaiious crop of early varieties ou the lower portions of the convex 
smfaces of the bluffs. Between these two areas, at about tlie normal 
tuousoon level of the sub-soil water, lies a belt which may be described 
[as the sub-soil-watcr-extension area, over which the sub-soil water 
s maintained at a high level by tlie storage of water in the fields 
liemselves and on the surface-irrigated area immediately above. 

This belt usually lies on a more or loss plajie surface and, where 
the slupe is gentle, m,ay be of considerable width ; it grows early 
"inter paddies the yield of wliich is subject to considerable but rarely 
edreme fluctiiations according to the character of the season, the 
land being kept moist after the close of the monsoon by tlie water 
Percolating slowly from the sub-soil behind. 

These three classes of land are seprarated in Fig. 1. trom one 
another and from the upland by dotted lines, and are m.arked 
I II and HI from the lowest upwards. 

hr the Settlement Report of the Ranchi District, written by 
'k Reid, I.C.S., and from which ail the statistics quoted in 
paper nave been taken, the terraced or ’'Don paddy land 
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is divided into four classes. The lowest of these, wi di 

^ groiTj 

two crops in the year, is classified as Don I and is sa 1 to cov, 
an insignificant area of 760 acres in the whole disinct 
witli Don II, which is said to grow the winter crop cut at tlie end (f 
November, presumably covers the greater part* of the auvi refetre^ 
to here as sub-soil-irrigated : Don HI, said to grow the criip cutpjjiy 
in November, seems to correspond with the intermediate Ijelt wH(]j 
has been described as the sub- soil-water-extension area ; o ik] Don I? 
the crop on which is cut in October, must represent the surface- 
irrigated area which dries immediately after the monsoou ends. 

Neglecting Don I as insignificant, the respective cro])ping pouf, 
of these classes of land is estimated at 19, 15 and 9 mds. (of 8(1 11) 
to the acre in a normal season. 

Now in a year like the present when the monsoon ends befoK 
the middle of Septemlier while the temperature i.s still liigl, ft( 
whole of the surface-irrigated area (III) dries to the point of crackiiij 
within about a fortnight, before even the earliest padd}- flou-ers, aiil 
the crop on this area is practically a complete failure, Moreover, tlie 
intermediate belt (II), though drying comparatively slowly, carries 
a later crop and suffers to a less degree only, and as it normally oire 
a much heavier yield than the higher terraces the absolute loss per 
acre may be as great or even greater. Again the sub-soil-irrigatd 
area (I), though rarely suffering from absolute drought, carriosa still 
later and heavier crop wliicli, in extrenre cases, even if the lower liall 
be entirely unaffected, mu.st give a considerably smaller ah-solrits 
yield along its upper margin. 

The combined areas of Dons I and II (1) is, however', estimate! 
at only 284,000 acres in the Ranchi District, while that of Dons III 
and IV (11 and III) is 489,000 acres ; so that a partial lailureofpart 
of the crop on the lower land cannot do more thair aggravate a 
situation that must be already serious. For, supposing that prath- 
cally the whole normal crop of 9 maunds per acre on 1 1 ' m lost an! 
also half of the crop of 15 maunds on II, we have a redrn tioir of orer 
8 maunds per acre on 489,000 acres, or about 4 million mmiiids out of 
a total normal estimated production of 12| million mam; 1'^ of 
of all kinds, of which total some ^ million maunds i- * 
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ducti' ! 3' dead-weight of about a million maunds required for 
,ed piii:i"ses, we find that the amount of paddy available for food 
ose;- iiiay be reduced from llj million to 7^ iiiillion mmiiuls Ity 
rediv (ioR of.the crop on areas II and III alone, simply owing 
jiii aliiiormally early closing of the monsoon even if the season 
as been otherwise favourable. 

t!ie value of the paddy crop is estimated at Uo (uit of the 
96 lakhs of rupees which represent the total value of the crops of 
te district, and as the aboriginal cultivators have practically no 
■esei'ves it can readily be believed that scarcity amounting to fnm.ine 
mist prevail in many parts of Chota Nagpur under these circum- 
itimccs. This is in fact frequently the case. To quote from the. 
Settlement Report already referred to, “ There was scarcity, if mrt 
[amine, throughout great parts of the district in the c’cars 189(1, 

1897 . 1900, and again in 1908 Tlie cause was in all cases the 

same, viz., the early cessation of the monsoon.'' 

Scarcity must, therefore, be described as of coiunton occurrence, 
and it is liable to be greatly aggravated b}- the vagaries tlmt are 
cummoii in an abnormal monsoon. For instam.-e. in the season that 
has just closed, drought up to the end of May and e.\ccssive rain 
(20 inches) in the first four weeks of .June prevented the noimal 
broadcast sowing of fialf the paddy area, and it ^vas sown late and 
on wet land. The same was the case witli the seed beds. Tins was 


followed bv seven weeks with a total of less tlian Si- inches o1 lain, 
during which transplanting was oidy possible on an insigniticant area. 
The whole paddy area therefore started about a month late and w ould 
in any case not have given more than two-thirds of the normal crop, 
ieveii on the locvest laud, avhile the crop on the intermediate area (II) 
^ndoiithe higher of the terraces below it, was only just coming into 
lower when the land began to crack, and in many places was not 
much better than the total failure on the higher terraces. 

That such common and comparatively small fluctuations 
of the mo!isoon should have such a serious effect oil the food suppl} 


of the district, is due primarily to the fact that the fluctuations are 
wegular end cannot at present be foreseen, ihe incieasiug 
^ocuracy 'U the monsoon forecasts gives some hope that it may 
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ultimately be possible to adjust the sowing of early and la^ vatiejjj 
of paddy, so that their flowering may in all cases precede the retjj, 
ment of the monsoon. But common prudence suggests thatitj 
foolish to continue to grow a very large proportion of the f'iodsuppi, 
under the artificial conditions implied by the sowing ( i a wafe, 
loving plant on land subject to sudden drought, without 
some means of supplying water for the comparatively short petioi 
during which an artificial supply is commonly required even ij j 
normal season. 

As mentioned before, there are very few tanks and there are n, 
natural lakes in the Kanchi District. That this is so is probag, 
due partly to the generally steep gradients, which necessitate tk 
making of verv high embankments to retain any considerable areas 
of water. So far a.s Government action is concerned, sites wbn 
large tanka could be made with economy are not ea.sy to find, ajJ 
the equitable distribution of water on relatively small areas isfulld 
admini.strativ(> difiicultie.s. 

But if the safety of the paddy crop depends primarily on tie 
maintenance of the sub-soil water at a high level in the bluffs, a.stle 
considerations detailed here indicate, it is not a few large taiife at 
the heads of valleys that are required, but a general distribution ol 
small tanks along the slopes. ,\iid the functioii of these tanl'i 
would be not directly to irrigate the stirface, but to hold up th 
water so that it would soak by itself into the fields below, throusli 
the sub-soil, without any necessity for regulation. 

This is, in fact, the normal function of tanks in Chota Xagpiff. 
They do not commonly hold water for any length of time above the 
sub-soil water-level, an<l arc rai’cly used for irrigation in the ordinal} 
way, but there is always a stream of water ruuniiig out of the paiM} 
fields immediately below them. 

Beyond providing an emergency outlet at a high le\'el it 
therefore be unnecessary to take any step.s to regulate tlie escape el 
the water, the distribution of the tanks thus solving most of tke 
difficulties of administration. 

The effect of such a tank, filled intermittently by moiiso® 
showers, and leaking continuously into the sub-soil oii ah ides, 
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. tlie sub-soil water-level both above and beloiv it, and thus to 
in the sub-soil, an additional reserve of water, which l,asts 
j much longer period than that for whkdi the water held in the 
^ itself at any one time would suffice. This is well illustrated 

by the rapid rise and slow fall of the water in tlie well alreadt- 
ferred to. and, in a more practical and convincing way. by the case- 
[ another tank on the Ranchi Farm, made by running a bandh 
cross the lower side of a recessed paddy field surrounded by upland 
11 the other three sides. Three or tour inches of tain, falling in heaV} 
(lowers at the beginning of the monsoon, fill this tank’ to a depth 
,f about three feet. This disappears completely in abonl a fortniglit 
f there be no further rain ; at the same time the water ciime.s to the 
airfare in the paddy fields below the tank which are completely drr- 
11 the hot weather. At the end of the recent monsoon the water 
ell to a depth of 3 ft. 8 in. below the outlet during 36 days of 
iroiwlh with a west wind, the level being niriutainw.1 by visible 
percoktioii from the sub-soil above the tank. The rate of fall was 
dnis almost exactly the same as that of the' water in the well after the 
close of the previous monsoon. 

Given a sufficient total rainfall, the maintenaueo of the sub-soil 
water-level for three or four weeks of dry weather, at a height 
siiffioient to flood all the paddy fields, is therefore merely a question of 
holding up a sufficient quantity of the water of e\-erv monsoon shower, 
it a high level, immediately aloove the area to be jirotected.- 
Experience on the Ranchi Farm seems to show that to fill up the 
sub-soil ill the course of two months with a combined rainfall of about 
28 inches, it is only necessary to hold up about + inches at any one 
time of the rainfall from over the collecting area, .\ssunung a radius 
of 500 yards of upland on the bluff, tanks 100 feet wide round the 
perimeter would be required to bold less than 5 feet depth of water 
lor this purpose, and a 7-foot bandh would be sufficient to be 
raised later if experience showed that it would be economical to 
do so, If a rmv of narrow tanks were made along the edge of the 
upland above the highest series of paddy fields, by excavating part 
of the slope to make a series of hanrffa within 100 feet of the 
excavation, and in echelon along the slope, these tanks would go a 
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long way towards tiding the paddy over the short periods i f 
that are now so disastrous. Earth can be excavated and 
within a distance of 100 feet at a cost of 4| annas per iuo cni, 
in the Eanchi District, and a handh 7 feet high and 21 fnet ivido j| 
the base, with the necessary cross handh between the successi,[ 


levels, could probably be made at a cost of annas 5 jier rimnij, 
foot of tanlc. 


The benefit would not be confined to the saving of the crop on 
the higher terraces in case of an early cessation of the rains, hntfiv 
supplying water throughout any probable break in the monsooi 
and by enabling later and heavier yielding paddies to be grown \ritli 
safety on the intermediate terraces, such a series of tiiiiks would 
increase the crop over the whole commanded area by nn iunnnnt 
that can hardly Ite put at less than 4 maunds an acre on nii average 
of years. Taking the value of paddy at Rs, 2 a mainid a simple 
calculation shows that an expenditure of Rs. 100 on 320 feet lengtli 
of tanlc. involving an annual charge of, say, Rs. 20 for interest and 
repairs, would be ju.stified by an average breadth of 350 feet oftlie 
area commanded. 

The actual breadth of the paddy belt round the sides of a bliill 
is commonly very much greater than this, while there ate vide 
expanses which though they could not be thoroughly protected 
without much greater e.xpenditure, would give a greater proportional 
return for such partial protection. 

Such protection being therefore well within the bounds ol 
economic possibility it may he worth adding a few suggestions as 
to details and incidental po.ssibilities. 

A series of these narrow tanks would extend from the vallcv 
head on each side of a bluff, and would meet at some point above 
the apex of the bluff. If each tank were provided with « "‘•I* 
emergency outlet into the paddy field above and behind it and belon 
the previous tank in the series, and were connected with the ne-vt 
lower tank by a narrow deeper cut for lesser showers, the rim off 
from the collecting area could be effectively controlled bv eiisiiuuD 
that a sufficient proportion drained into the higher tanks oft^ 
series. The proportion of water escaping through me seiew 
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.merge'' outlets would be relatively unimportant, as tlipy would 
July nil' when the rainfall was sufficient to flood the mIioIo area to 
excess. There should be no difficulty in contmlling on a wide convex 
.irfaoe rlie surplus water that at present does no very serious damage, 
though ( unoentrated in a narrow concave valley. 

Roads provided with emergency outlets at any coiivonient 
intervals could eventually be run along the lower faies of the series 

of 

When it was desired to increase the capacity of the tanks, the 
earth excavated, if not required for raising the bnwlh. could be 
distributed over a strip of the upland above the tank so as to level 
it and raise it to a higher level above the water. 'I’hese .strips with 
mter at a high level intlie sub-soil at the end of the monsoon, and 
tcH drained, would be valuable for cold weather crops. 

The general control of the rainfall of Clmta Nagpiir, in detail, 
ill this wav. would bring within reach tlie possibility of utilizing some 
of the power that is now wasted in the uncontrolled rush of water 
from an average height of 2,000 feet on the plateaus to si'a-level, 
Supposing that half of the 45 inches of monsoon rainfall evaporates 
or is transpired by vegetation, and remembering that the whole of 
what soaks into the surface re-appears on the surface a few feet lower 
down, and supposing that only 500 feet of the total fall could be 
used effectively, the power retrievable from, the Ranchi District 
alone would average overt] million horse-jmwor for six months of 
the year. 



THK IMPORTANCE OF THE DEVELOPMENT OF 
THE DAIRY INDUSTRY IN INDIA * 


BY 

W. SMITH 

Assistant Director. Military Dairy Farms. Southern Circle. 

The brofid pmi)leii>. lying at tlie root ol progress in India iiiav 
be said to be the increase of tlie rcealtli-earning power 0/ the masses 
and the ensuring of the benefits of this increased wealth to those vliu 
earn it, or, in other words, the increase in the wealtli-produduj 
capacity of tlie man in the field, and the prevention of the grabbiii« 
of this increase, by parasitical classes who do not help to pariiit. 
India is mainly an agricultural country, and to advance its real 
prosperity not only must the wealth-earning capacity of the ciilti- 
vator be increased, but the productive capacit}' of the soil must h 
enlarged and the agricultural resources of the country developed 
I know of no sphere of agricultural development which offers siieli 
a promising field in this direction as the development oi the great 
dairying industry', because, as I ho'^ai to show later, the progress w 
otherwise of this industry very seriously affects the greatest of all 
agricultural problems in this country — the cattle-breeding problem, 
I'he wisest of Eastern inoriarclis has left it on record that mudi 
increase is due to the strength of the ox ”, and this three-thousaud- 
year-old maxim, may be taken as doubly applicable to India tu-dav 
Every agricultn.rai operation in this country, right up to and iiidudiiig 
the transport of produce to the rail, is dependant 011 the strength ol 
the ox, and it follows that every addition we can niake to the 
■strength and efficiency of this animal is a direct mcrease to ti.e 
wealth of tlie country, and, if we can elim.inate the moiLiy-lomk' J 

* A paper read at the iSiith Indian Science Congress, Bombay, Jnmtin, 
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li'ig advance in the standard of living of tlie man who owns 
lud til® 

It is my opinion- bas®d on tliirteeu years’ close contact with 
'ling in all parts of this country, that the strength ,rf the 
,jiscle(ic ising in India, and that the country to-day does not hroed 
Hie same quality of milk and draught stock it produced twelve to 
(iiurteen M'sirs ago. This is due to a vai iety of causes, hut pruicipally , 
Ibelieve, to the conserving of many of the old cat tle-hreoiling jungles 
forest reserves, and the spread of the canal irrigation s^•stem, 
thereby converting what were formerly eattle-hreoding jungles into 
gnun-prodncing areas. If this be so, and I think the fact is generally 
ailmitted hy those who have studied the sulqect, then tliere. is only 
one remetl}', which every other coniitry ha.s had to adopt when it 
met a like 'problem, viz., the cattle must he lired on the culti\'atpd 
lauds. This can only be done and will only Ire done when it is 
ecniiomically sotmd for tire crdtivator to breed and rear cattle, and 
it is ill order to make the breeding of tattle a payable iiroposition 
tint the dairy industry must be developed. 

I liave heard it stated hy those in authority in India that you 
cannot produce a good class of draught bullock out ot a first class 
milflicow. Tly experience does not confirm this; rather 1 maintain 
that vou Ciinnot piossibly produce the very best chiss of draught 
bulkick out of anything hut a really good milking cow, Tin- 
abilitv to nroduce milk, Nature’s all suitalile food foi' the young, i.-. 
the strongest and best proof of ma. emity, and the more etficiciit and 
perfect the dam, the more vigorous and healthy the offspring. The 
(iiiality of yielding milk in no way ch shes with draught pourts, audit 
«n be proved that not only is there no antagonism between firist 
class dranght qualities and the giving of milk, but they are identical, 
Slid 1 quote the following well known instances cc’liere the l ery best 
class of iiiilch cows and draught bullocks are produced from the 
I’aiiic stock. Ill Northern and Central isweden where most of the 
'igricultund work is done hv oxen, the faioui'ite lueed i.s the Ayrsliire 
and ill bouthern Sweden where the same pu'oeedure is followed, the 
Holstein is the most popular. These two breeds are jirobably the 
milk producers in the world to-day and their male stock make 

i 
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most extelleiit field bulloclss. Again the light yellow; h 
Swiss cattle of the Jura district arc famous as milkers, ami . heirinjjj 
calves bring very high prices and are specially reared aiv exportfj 
for agricultural work in the vineyards of the Rhone ,al!ev, Jf 
therefore from the same dam we can produce the be.v, drangjjf 
cattle of any type required, from, the heavy milkers of thav particular 
type, it follows that the primary essential for succes:-lul 
breeding in fndia is the development of the dairying industry, 'fu 
make it economically advantageous for the cultivator or lire grazier 
to breed and rear cattle, they must first obtain and breed fromtlie 
profitable milch cow. Not only so but given the good Jnilker. tie 
income of the breeder must be assured from both sides, tie 
technical business part of the dairying industry must be developed 
so that the row' owner may manufacture and sell to advantage tie 
milk or milk products from his cow, as well as the male progeny 
which will become the draught animal of the futiiie. It is in 
connection with the development of the technical and business side 
of dairving that the most successful results have been obtained in 
the application of co-oj)crativc methods to productive agriculture. 
Tn most countries of the world which have a peasantry ^\•llo cultivatf 
their own lands, the manufacturing and distributing side of tie 
dairy industry is done on co-operative lines, and the result Ins 
been that not only do the small cow owners reap the whole of the 
benefits of their industry, but the educative and moral effect of 
co-operative association in this class of business has been of great 
value in teaching the small farmers business methods, the value of 
combination, and in titne eliminating the usurer. I know of no 
reason why the same results should not follow the dewlopmciit of 
co-operative dairying in India, and if by means of co-operative 
dairying the fSowcar or Gombeen man of the Rust can be 
eliminated and the actual producer get the great part ot the fruits 
of his labour, this is in itself a strong reason for the irecessity of 
the advancement of the industry in India. 

As things are now in many cases, the cow' is useless t u' aiiytliBig 
but dropping a male calf, and as it may be assumed that half «f l'** 
animals born yearly will be males and half females, the p; cater pait 
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the stock born are an incubus on tlie land aiul iu l)rccd- 
,parlaii -3 “ eat their heads off.” In sliort, as cattlo-hreeding in 
hia rau^» ill til® I*® ‘^®i® til® cultivator it cannot he made 
,lly proiltable outside of the dual purpose cow, pro, hieing milk in 
fcase oi til® lemale and efficient draught qualities in the case , if 
emale- No other system is practicable, as licifers not recpiired 
„ breeding cannot be sold for beef in India, nor can tlie\- in nvmv 
res be killed off as useless. In districts where ma le buffaloes are 
itable for draught the same argument applies. 

Everv agricultural operation in India depends t<> some extent 
^ jhe efficiency of the draught ox. This efflcieucv can onlv be 
icteased and secured by the development and the fostering of 
leeding on dual purpo.se lines, i.e., dairying and drauglit. From 
lis point of view the development of dairying in India is of 
aramount importance, but there are other important reasons why 
le dairy industry in this country must be fostered, and of the-se 1 
arpose to touch on two only, viz., ( 1 ) the necessity for cheap and, 
lentiiiil supply of dairy produce as a food of the people and (2) the 
alue of dairying as a means of maintaining the fertility of the soil 
■here general farming is practised. 

.Is regards (i), India is a vegetarian country, the people generally 
.onot eat meat, and I do not think there is anytliing which can take 
lie place of and the A'arious products made from milk, eitlier 
vaporated or curdled, as wholesome, strengthening and easily assi- 
allated foods for the people, to say nothing of the absolute necessity 
orfresh milk for children and aged and infirm persons. The children 
if the nation are the hope of the future, and in these modern days, 
ffjientlie mother is so often unable to suckle her offspring, a cheap, 


pure and plentiful milk supply will go a long way to reduce the heavy 
infant mortality in cities and large villages. At the present time 
inmost large cities and many Indian villages, pure milk is a luxury 
)l the rich whereas it ought to be the common food ot the poor, 
from the point of view of the health of the people at large 
•nd their food supply generally, the importance of the develoic 
of the dairying industry iu India cannot be overstated. 
! kere is no nation in the world whose people appreciate tlie punhu t 



564 


AORICULTURAL JOURNAL OF INDIA 


txiv,,. 

of the cow so much as the people of India and yet !■ day 
cows generally are 100 per cent, less efficient as milk 
those of most civilized countries. That they can in tone be 
more efficient is a certainty, and it is a truism that tin cfficieiK.,- 
the dairy cows of any country is a true indication ui' thg 
agricultural advancement of that country. 

As regards (2), the problem in front of the agriculturist in luj, 
especially in the irrigated areas where failure of rainfall dues 
enforce frequent fallow years, is how to best restore ihe nitrujfn 
potash, and phosphates to the soil which the crops liave reniofeJ 
and there is no doubt that the development of dairying amoiw 
the cultivatons would, to a large e.xtent, solve thi.s problem. Hi 
land suffers in India from the want of what may be classed as mi.^ 
farming, and until the man who tills the soil gets into the habit f 
rearing and keeping cattle on his land, which can only be pmlitiilil 
done on dairying lines, there is no hojse of his aderpiatcly maiiiiiin 
the land, if every cultivator fed a large part of the fodder giuw 
on his land and a small part of the grain he produced, to cattle lion* 
on the land, the manure from the cattle, if carefully husbamled an 
scientifically applied, would greatly enhance the general ricliiif! 
of the soil and iin-rease its productive capacity. It may lie saijlhei 
tliat the practice of Imrning manure so commoir in India mnil 
prevent this, hut this factor also can ordy be altered on ecoiioiii 
lines, and 1 beliew that the introduction of general dairying woir 
go a long way to prove to the cidtivator that the value of fomliii 
a.s a manure was in many cases greater than its fuel value, iind n 
any case it would increase the rptantity available so that an appn 
ciable (piantity would he left for manure after meeting fuel reqiim 
merits , 

To sum up, from an agricultural point of view tlie developmfii 
of the dairy industry in India is of the greatest importance liecaiw 

(1) only by this means can the greatest of ad ngriciiltiiw 

problems in India, the cattle-breeding pi'ubkm, b 
placed on a sound economic basis ; 

(2) it particularly tends itself to deyelopment oi, cd-opeiati' 

lines; agricultural co-operation has bc'"' the 
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salvation of the small holder in many coimtiics iiiul 
it should be so in India ; 

(3j riie solving of the cattle-breeding piobleju on dairying 
lines must at the same time enonuouslv increase "the 
productivity of the land as the fariuei' will breed, 
rear and feed his own animal on his (,\vji land, and 
their manure will be available to renew the fertilitv 
of the soil year by year. 

From a general point of view, as apart From the ])urely agri- 
Itiital aspect of the question, there renrains the, great and fai- 
achiiig effect of the development of this industry on tin; health 
the common people. Cheap and ])ure <lairy prodina’ is essential 
theliealth of the community, they cannot got it now. and nothing 
it the development of dairying as a national indiDtrv will give 
to them. 



I 

A DISEASE OF THE PAHA RUBBER TREE. CAUSe] 
BY PHYTOPHTHORA MEADll, McH. 

BY 

W. lIcRAE, M.A., B.Sc., P.L.S., 

Government Mycologist, Madras. 

In India the Para rubl)er tree, Hevea hrasiliensis, is gios 

chiefly in the south-western region of the peninsula along the out 

fringe of the Western Ghats from tlie southern part of Travitucoi 

through Cochin State to the northern part of the district of Malaija 

as well as in a few more inland localities in the Anaini.dai, Nihii 

0 

and Shevaroy Hills, in Coorg and in North Mysore wliere itisgra* 



Map showing the position of the i'ubber*gi'owiug area. 
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(liiultfi elevation ill a climate not usually consiileieil ]iiiitieularl\' 
.ivoiiw'-''- estates occupy the flat laud in ihe niijicr pai ts nl 
lit, villi' and the lower slopes of the foot-hills, ami iudividual 
tites I' groups of estates are separated from one anutlii'i' li\- 
tretrlw'' of irH'glc- 'I’he area of those blocks of lhn,i 

Kiivn 11" 1 varies from 100 acres or so up to lo.OiHi acir-., 

r rtiff out two small groups of trees planted experiiuoiitalK bv ihc 
f’livest I)i:[iartment about 1879 and 1886 and single trees and groipm 
divilf a dozen in compounds and gardens, the first Hevm was iilauti-d 
jiider estate conditions in 1903, and during recent years it has 
Ijeeii planted rapidly and now' there are about 60,000 acres of which 
over half is ‘>1 bearing. 

R.ainfall. 

The annual rainfall in this area is alway.s high, being about 
120 to 140 inches on most estates while reaching as much as 24(.i inches 
oil some, and about two-thirds of this comes during the months 
torn June to September. The south-west monsoon usually luirsts 
eai'lv ill June, after which it rains more or less continuously for the 
iie.d three months. During Octolicr and November a fair amount 
of rainfalls under the influence of the returning nolth-ea^t monsoon, 
the precipitation occimiiig as heavy showers. From Dccemhct 
til March there is little rain and the weather is comparatively dry 
anil hot, whilst during April and May there are occasional showcm 
which are connected with cyclonic distiirbance.s. Dn the whole, 
then, the r-limate is warm and moist with the e.xceptioii of a spell of 
hot weather when tfie humidity is comparatively low. Thus the 
cmditioiis are eminently suitable for the growth of the fungus that 
causes the disease which is the subject of this note. 

E.XRLY notice ok the DISE.CSE. 

During the increased activity of planting in f909-1910. while 
the plaut'u's were trying to meet the large demand paith lioin 
Ihe older estates, their attention was directed to the fai t tli.it 
consideraiile. numbers of fruits were rotten on the frees. I hen too 
't Was iieted that there w'as some sliedding of hnnes diiiin^ the 
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mojisooii in addition to the normal leaf-fail that took pi - (i 
dry weather. When the demand for seed subsided, Iki .evn 
attention was paid to these two phenomena. Again ai. nit ijjj 
when efforts were being made to utilize rubber seeds foi , he exhj, 
tion of oil, attention was directed to the fruit-rot. .-■till 35 
demand for seed for planting had become small complied tojiu 
available supply and the utilization of the seed for other piirpnsfi 
was a minor matter, the disease was not thought of inucli ronir. 
quence. The falling of leaves during the monsoon was hy m,,,! 
people thought to be a natural phenomenon correlated with tlipna 
conditions of a heavy monsoon. As. however, nibbei vields ilii 
not go up so rapidly as was expected, this abnormal shedding of tl, 
leaxTS in the monsoon was investigated as a possible cause. 

Pkeiodic leaf-f.vdl. 

When young, Hevea does not shed its leaves perhidically.s: 
that up to the fourth or fifth year the trees are ever-greeu. Subs 
(pientlv the normal season of leaf-fail on the Wc.st Coast is Iteeeiiilie 
to January. At .some period during that time mo.st ul the tree 
are liare. but some retain a considerable jivoportiou ui the did leave 
till the new flusli is well expanded, and some trees arc tlu.shing ivliil 
otliers arc still shedding leaves. Tlie leaves a.sisinue vuriuiis tint 
of vcllow, brown and red before they fall. 

Abn’oh.mau leaf-kali.. 

A second and abnormal leaf-fall occurs on liitected e.-tate- 
(luring the iiioiisooii. Towards the end of June when the iiwiMiiiii 
lias set in .steadily, trce.s liegin to shed their leaves and continue teiln 
.so in ever-increasing numbers till alioiit the middle oi .bigust ni 
even later if the monsoon is late, after wliicdi leaf-sliedding lieiuuw 
inappreciable. Some trees lo.se all their leaves and stand quite halt 
but some lose only a portion. (Plate XVll, lig. t.) ihiiiv, lidwtvfu 
do not shed them to any appreciable extent, and tliese an' iiiMihAh 
trees tliat have few oi- no fruits. By August the foliage looks le 
cidedly thin and the ground is covered with a tliick coating «i 
leaves. On the green leaf-surface there may be dull gie} 
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(„■ somewhat irregular outline with miimte drops of coagu- 
jted lat( ^ the interior. (Plate X\’ll . tig. 2.) The stalk of 

•jie leaf ^ ^ apot which in well 

jiarkefl cases is slightly sunk below the general le\ei of the surface 
,n(l lias -'hops of coagulated latex. (Plate X\'I1, fig. 9 .) Leaves 
assume shades of yellow and ivd before they fall as 
ji,,pp iis during the nornral leaf-fall in Decetubeic.Tauuaiy, but 
a tousiderable number come down green with no iliscoloratiou 
file leaf-surface or on the stalk. After this second leaf-fall a 
hrtiiin amount of new flush is produced, l.ut l.adly attacked trees 
ktiiiid have till the natural periodic renewal of leaves in .January. 

! Some trees in the tropics shed their leares normally se\-eial 
Ifiiiies during the year. Anwng others Scliimper ^ mentions rlial, 
liiitiie botanic gardens at Buitenzoig, Urostu/ma ghhelhm, a gigantic 
[tree, sheds its leaves and jn-oduces new fi.)liagc about e\ ery two 
' iidiitlis. Ao records of this kind, so far as 1 am aware, have lieen 
inil.ilislied for trees in South India. 'I'here is, however, an impression 
:liat lerwbmdi'fl catuppa, to mention one only, slieds its leaves twice 
lurin® the year. Air. E. D. Anstead, to confinn tliis impre.s- 
• 11111 , kept a record last year in Bangalore and found that leaf-fall 
umuTodin February and October and botli periods of leaf-fall were 
fiillmved immediately try the production of blo.ssum. Trees that 
iifiiiillv have, only one period of leaf-fall, somethne.s in dry seasons, 
lave ii second more or less compiletc leaf-fall. Melia Azadiracta 
ill Coinduitore generally sheds its leavi-s once a year in Alarcli and 
fl-iwois ill April, but in 1918, a year of prolonged drought, it shed its 
liave.s a second time in fseptember and flowered about the end of that 
.iiwut!) Though blossom often follows leaf-fall this is not always so; 
kife.xaiiiple. iuthe case mentioned abuve bv Schiiuper. In the case 
d tile second lea f-falt of Hevea no period of How eriiig follows : it is 
'"It a geueial phenomenon over all estates Imt is confined to parti- 
iiilar areas and varies in amount from year to year on the same 
''lock of trees. It does not ocenr in Burma and the fbtrait.s, and in 
Icjloii occurs as it does in India. It seems mure hfcel.x’ to be due 


Plant Gcvgraphp, Kug. Trail.. 30u3, page -4.3. 
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to a local influence affecting individual trees, than to ai: „ 
an internal cause connected with periodicity in the iaff J ' 
fungus, PkytopMhora Meadn, was found to be constant I ,- ' 

with trees that had the second leaf-fail and was shown toT 
to cause leaves to fall from shoots that it had invadcii 
Besides occurring on leaves and causing them to full. 
tofhthora also causes a fruit-rot, a rotting of the bail; laar the * 
ping cut, and a partial die-back of the branches. 


Fruit-rot. 

About three weeks after the monsoon rains have set in liij] 
ashy-grey spots appear on the fruits of infected trees and gra,l„Jv 
increase in size till they cover the whole fruit. The outer pulp 
becomes soft and rotten. The “ shell ” does not split and tire serfs 
become discoloured and rotten. (Plate XVII, fig. ],) The .siirline 
of the spots, especially during a break in the rains, becomes coverHl 
with a thin incrustation which is white when dry and consists rf 
mycelium of Phytophikora with a most copious formation of spnt- 
angia. In badly infected areas every fruit on a tree nun- be rnttcu 
and over whole blocks of trees it may hardly be possible to get iiuuf 
than a few sound fruits. 


Die-back. 

After the leaves have fallen -from infected branches, the lattot 
die-back from the tip to a greater or less extent, and at tlic jiuKti"ii 
of dead and living tissues the mycelium remains alive during tlie bt 
dry season from December to March when the fungus is jiot artivf 
on any part of the tree. When the early rains come, the fuiigic 
in this position invades ne-w shoots that arise from the branch iinmi'- 
diately behind and causes them to wilt. It gets on to the leave- 
and causes them to shrivel (Plate XVII, fig. 3), and forms on their 
surface many sporangia, the zoospores of which get to other sli««: 
and leaves. 

BxVRK-ROT. 

During the heaviest part of the monsoon when tic trees are 

continuously wet, a rot appears in the vicinity of the ta pping 
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j)^ gpds appear and extend upwards on the recently tapped liark 
for an inch or two in dark streaks, the underlying tissue liwumiiig 
gift and sodden, and exudations of latex appear on the surfiiee as 
«I1 as i” cracks in the tissue, forming sometimes large pads hetnccn 
the bark and the wood. If no break occurs in the. rains ami if 
tapping IS not stopped, the bark splits vertically along the lines 
Joan to the ’wood, then laterally, exposing the wooil sometimes 
throughout the length of the tapping cut. The bark gradnallv rots 
jway leaving an exposed area of wood sometimes 1 7 inches long bv 
1 to 4 inches broad. In some years when the rains are not so contin- 
uous and when tapping is stopped at once, bark-rot though present 
does not penetrate so far and the wounds heal over fairlv quickly 
after the rains have stopped. 

Second leaf-fall usually occurs first on Hevea when the trees 
come into the fruiting stage which in South India is usually about, 
the fifth year. Then, however, it is the fruit-rot that i.s most in 
evidence, while in succeeding years the second leaf-fail becomes 
mote noticeable. Younger Hevea does not have such a leaf-fail in 
the monsoon though it has been seen on individual trees or groups 
of trees where such have been planted among older trees or occur as 
supplies. Bark-rot may occur in the first season in which the fruit-rot 
appears or in a subsequent season, but it lias not been .seen (.m Idocks 
that have not had fruit-rot. The disease began in the southern 
part of the Henea-growing area and gradually e.xtende(i till now 
few estates have escaped loss to some extent. 

The funous. 

Phytophthora Meadii is found in all tlie tissues of the parts 
already mentioned. The hyphse ramify chiefly between the cells 
and either come to the surface to produce their sporangia or produce 
sexual cells inside the tissue of the fruits. 

The sporangia are minute pear-shaped sacks containing usuall}- 
hoia 14 to 22 spores. When one is ripe, the apex dissolves in the 
presence of water leaving a hole through which the spores eseajie. 
®ach lias t'ko cilia which lash to and fro and cause the spore to move 
‘u the drops of water. They are produced in eiioimous numbers, 
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especially on leaves and fruits. The sexual spores are ; 
interesting for the fact that the oogonium (female elenr. at) 
through the antheridium (male element). They havi tlms tlif 
same relative positions as Pethy bridge found in 






1. Ripe apoi'in^ium. 2. Motile e«(;aping. 3. Yoon;; antheiiiliuro aod 
ooffonitim. 1. Mature aiitiieridiiito, oogooiniB, aad oospore. 

erythrose'ptica on Sohnum tuberosum (potato) ami Da.stur in 
PhjlojMkora furasitica on Itkinus communis (castor). The uosp(w 
is thick-walled and the protoplasmic contents are dense, aiul it li* 
probably the i dle of a resting spore. 

The fungus has been brought into culture on various muiliii, 
e.g., French-bean-agar and Quaker-oats-agar, and these iiiituri's 
have been used with success to cause the vaiious phenomena on Iftivc, 
branches, fruit and bark. Put on Ricinus communis (I'inti’h 
and on Manihot ghziomi (C'eara rubber) the fungus attack.s the leaviv 
and stems though it has not been found on these two plants iii 
Nature. Put on fruits of Theohronm Cacao (cocoa plant) it ciurses a 
fniit-rot somewhat like the fruit-rot caused by 
in countries where cacao is grown as an economic crop, faniai 
comparative tests were made with these two fungi on cacao ami 
Hevea fruits, and it was found that P. Faheri and P. Meadu reailiK 
infected Hevea fruits while cacao fruits were readily infected b} the 
former but with difficulty by the latter. 

Dissemination. 

The fungus appears to start its activity after the diy iiensou at 
comparatively few points, but when the monsoon has once mint it 
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^[«ids uipiiUy- Sporangia are produced on the suiface of the 
lnjtts ill \ cry large numbers indeed, and the zoospores in t onvspond- 
jjgly greater numbers. The rapid dissemination from tin' first Ion 
infeited fruits can be explained by rain-drops that fall on these- 
afecterl fruits splashing the spores considerable distain es to other 
Ifriiits. Faubvetter^ showed by experiment that water is s])laslied Iw 
a falling drop only when it falls upon a film of water, ami it is the 
iviiter of the film which composes the splash drops, A drop O-i 
millimetre falling 16 feet on to a horizontal glass slide covered with a 
lilmof water splashed drops to 24 inches. In wind driven bv an elect ric 
Ian and travelling at ten miles an hour at the jioint of splash whicli 
was three feet above the floor, a drop falling 16 foot splashed drops to 
ertteme distance of 18 feet. The size of the drops is comiwrahle 
to that of rain-drops and winds of ten miles an hour, and mnch more 
(lining the early part of the monsoon are often exporienceil on nihlu-r 
estates. With the almost continuous rain the ojrportnnitv of con- 
tinuous distribution by splashing is given, and even though frerpient 
poilisions between splash-drops and rain-drops will occni', thus piv- 
veiiting many of the former from reaching their e.vtieme, distance, 
still some of them will be carried off and be again splashed fartliei' 
distances. This explanation would seem to he sullicicnt to account 
for the rapid spread of the fungus from fruit to fruit and to Icavi's 
oil an estate, and the great number of motile spores inodiiced on 
infected fruits provides nrany opportunities of tlieir being washed 
down on the tapping surface. 

fiOSS. 

Hma has been attacked by this fungus in Soiitli India before 
planting has been well established, so that there is no very extensive 
senes of figures showing the yield of latex for any length of time on 
the estates of healthy trees. Estates have been in bearing for only 
a few years, 8 or 10 at the most, and that on a comparatic elv smill 
acreage which has gradually become affected by abnormal leaf-fall, 
b tlius difficult to estimate the latex yields that migiit n(iim ill\' 

laiiSwetter, B. C. Wind-blown Ram, » factor in Diaoase Pisanuinatiwi. ’ Joi'ni. 
'tWK. fe., X, pp. 1917. 
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be expected. That so far they have not come up to the -xpertjti 
current at the time of planting is fairly generally coneedi ,1. and 
of the shortage is undoubtedly due to the effects on ihg 
PhytopktJiora. The loss due to the rotting of fruits is a mim, 
factor, as the utilization of fruits for purposes other than planting 
for the present at any rate, hardly comes into the estimate, Ptojn 
discussions with most of the planters who have had much to do witli 
the disease, I have come to the conclusion that 30 to 40 Ih. of nndf 
rubber per acre per annum is about the average loss and it nav 
as high as 70 or 80 on badly infected blocks of trees. This transposed 
into money value, with thembber, say, at 2s. per pound and tie 
cost of production, say, at 9 pence a pound, gives a loss of from £3 to 
£4 per acre per annum, which multiplied by the yielding infected aira 
of about 30,000 acres represents a total loss to the industry of abrnit 
£100,000 sterling and a possible future loss over the area of tO.OOil 
acres of a very large sum of money indeed. The loss involved i.s so large 
that it is practicable to spend a large sum of money on preventive 
measures on every estate. 


Preventive measures. 

In considering preventive measures the main facts to bo home 
in mind are (1) that the mycelium passes the dry weather inside 
branches that have partially died back, (2) that oospores, which are 
resting spores, are found in the fruit, and (3) that the fruits are the 
main propagating centres for multiplying the fungus. This suggests 
that the branches that have died back and the fruits should be dealt 
with. In the one case the aim is to stop the fungus from beginiuiig 
its activity in the new season, and in the other to stop its rapid 
propagation after it has once begun. If all branches that this hiogus 
has caused to die back were removed, say, a foot beyond the juaction 
of living and dead tissues, many of the centres of infection that begin 
the new attack of the fungus each year would be destroyed. Xen ah 
branches that die back on Hevea do not do so because of this huigii»- 
There are other factors that produce die-back, e.g., shade cwse» 
the lower branches to die and other fungi also do so. Tdef® ® 
simple field method of distinguishing between these vari is causes, 



phytophthora meadii 

if .iie-back branches are to be rem<a,,l then ii , 

1 * Mioved irrespective of tl,e causative i, " 
inches have died back are mere twigs whL oi) 
ware many such on each trec--far njore than f. " 'r 
Uy comes to remove them-and thev are s(!h' T'‘' 
leindiscnnunately ; however it is quite possible t,/’’* 
a very large extent. minme (lieni 

If has been shown that the fungus may invade ■, i , 
dniit-stalk, and that the fruit-stalks of mtted , > 

^hetree through the dry weather till the begin„i„„ 

-r:; 

0-... ai-wi J::,:: rr;,;':” 

"iroe of re-mfection entirely. * 

Removal of the fruits before the break of the 
hthe rapid propagation of the f l ’‘wosooii would 

f» ». fl m 7 “, M 

ft- trui«,lk,. If tl, *’"e"P'' "Illi 1„ 

"f'Xfe branches. ^ f'lngms 

* to prevenUhTr*^'*'!^’ <>>' the flower.s 

® It has been / ** 

'"■^-ences hem w I P«-' tl- 

* pliable that it h hT’ i'‘tl«''csceiKc 

"» “« d». blot"’’ rt”' “« 

'«'> of copper sulnh 'mpracticahle, .\ solu- 

"“'CtftiJf 

inflorescence ilo"'enng sea.son itiid. 

‘^'^ol'itionhasrL®^ tree, so much 

. to be used m order to get at each flower that it 
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practically meaiiR sprai'ing the whole tree. The same . plies ij j 
increased degree to spraying the fruits in orSer to preveii. tlie fmoj 
developing on them as the stand of foliage greatei ilurin# \\ 
fruiting season. 

The question whether it is not possible to prevent tiros it,j 
flowering or to reduce the 'amount of flowering by sdiue 
means ha.s also been considered, lint it does not seem leasiK 
Horticultural cndeax'our has been rather in the directiiat of iii(rt.|isi„j 
the flowering capacity of plants, and so far as we hnowtlieieiitfi,, 
cultural method.s of preventing a 'tree from flowering or rediicini 
the number of flowers it produces that are applicalile in e<fat 
conditions. 

In a block of 106 acres detid branches and fruits were mnnvo 
during two successive seasons. .-Vn adjacent block of ahniit tl 
same*size was taken as a check. In 1917 the coirtrast tietwem il 
amount of second leaf-fall was very' marked. While the (lie 
blocks had a heavy fall of learn, the treated block had lianl 
any. One tree in the treated blwk, inadvertently omitted iliii) ^ 
the operations, shed nearly all its leaves and had fniit-rot. ami »i( 
adjacent tree shed the lea\es on the side next it. Bark-mt tliiiii?li 
present was \-ei'y much less on the treated block. 'Jhc operaiiiflu 
were very carefully carried out and the total cost was 11s. 
per acre. In 1918 the monsoon was scanty and the disease was in'i 
so severe as usual Still the contrast was distinct and m faviair o 
the treated block. In 1918, from another block of 70 a<tP> hi 
. (lead branches only were removed and the result was satm aitur) 
It requires a more normal monsoon, liowever, to deiide " le 
tins treatment alone is enough. If it is, it will be moie ei(iiaa,^ 
as the removal of tb.e branches co.sts about one-third d ' 
cost. The drawback of this method is that a large labour wp 
required at the time wlien the coolies usually go to tlicii 
the low countrc'. If the method stands the test of furthei sw 
then its application becomes a matter of business orgaiiiz-6 
Meantime efforts are being concentrated on the pic'<‘'' 
bark-rot. The method that has become most general to ^ 
with a chemical, usually one of the products of coal tar 
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Ltapp«^ ^urtace of the bark that is to renew. Izal and a nu.vtnre 
Land tallow are the two most employed though others are used 
Ljing h' availability. Greater attention is also heing paid to 
^ 8 elearer air space around the trunks and to keeping the 


(jte 111 a 


clean condition. 



THE COFFEE PLANTING INDUSTRY I;, 
SOUTHERN INDIA. 


BY 

RUDOLPH D. ANSTEAD, M.A., 

Deputy Director of yfgrktiUure, Planting Districts, Mains. 


The history of the introduction of the coffee plant into isiii 
has been given in nn article already publi.shed in this .Jonrnall 
Tradition his it that this crop was first introduced about to 
centuries ago liy a diahoraedau pilgrim named Baba Biidaii, wb 
planted it on the hills which hear his name in the Mysore Matt 
The first svstemitic plantation in Mysore appears to liare i«: 
established in 1830 near Chiclmigliir, and about this tiius pbiiti 
tions were also established in the Wynaad and on tlie Slitviti 
Hills. Bv 18(6 it had spread to the Nilgiris. In Mysore tlicollf-; 
existing coffee avas plantstl between 1830 and 1841, while a luuuha 


of estates were opened from 1870 to 1880. 

For the following account of the early history uf cofite n 
Coorg I am indebted to the kindness of the late fcnuuis'Crc 
Mr. F. Hannyngtoii. 

“ The .suitabilitv of the soil for coffee cultivation appous t' 


have attracted the attention of the Europrenn planter aboet ta 
year 1882. The capabilities of the province as a eot!ee-gie">r 
countrv had long before been knowm to the natives, and i; ia a 
of .surprise that European enterprise did not enter on tbe fidd t 
a much later date. It is conjectured that, during the ' nil' ''f t 
Coorg Rajas, seme 3Ioplas, rvho had obtained grants 't * 
Nalknad. introduced the shrub from seed which was I ugW ’ 


^ The Agric. Journ. of indict, to!. XII, pt. Ill, p. 413. 

( 578 ) 
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1 ^ 1,8 ' or perhaps second-hand from Manjambad. Its siicivcssfnl 
il profitnWe cultivation was at first conrcalod from tlio Coortis, 
(jliese wne shrewd enough to find out for thcmsclvos that, wluid 
„(,of the fabled fatal consequences followed the eiiltivatioii of 
P slirah. tliere was a ready and lucrative sd.e I'.ir the proiuec. 
troiisih the exertions of the first Superiuteiideiit. Captnin Le 
jj,lv (18:51-1843). who took a deep interest i i the miteri d pros- 
ihv of the country, the coffee plant became almost imiveisal, 
-Mhen coffee cultivation was taken in hand iiy huropcaii 
till and energ}' the industry soon assumed greater impoitaiico. 
jr, Fotvler, the first European planter, opened up tiie L^crcaia 
ftatoin 1854, Mr. Maun became the pioneer on the Sainpaji Chat 
1 liJoa. Dr, Maxwell opened up the Periam.badi ( lliai estates in 1,S5G, 
111 ! ill 1857 Mr. K.aundinya founded Anandapur villagi' witli a most 
rdiiisiiig plantation in the bamboo distvid. iiound tlm.-o Hist 
aiircs of cultivation, dozens of extensive estates graciuall\- sjii ang u)). 

"The year 1883 luaiks the ccn.iv,(r.c(in,ei t d tlic decline of 
ifite. when the price fell by forty per cent., a result due chielly to 
1 over-stocked market and the cempetition of liiu/.ll. The low 
fikes fetched during the following few years dealt the death-lilow 
to maiir Indian estates, the owners of wliidi ueio dcjiciulci.t on 
fcjns from sowcars whose high rates of interest they were no longer 
ible to pay ; they were therefore unable to raise the funds to meet 
:tieii' working expenses and tlie estates ru)iidly (ieterioi'atcd. A 
t'T years’ neglect in a coffee estate is sullicieut to ruin il, and the 
all in ptiecs therefore resulted in the disappearance of in inv once 
iourisliiiig estates, nor could the exceptionally high prices .-.iib- 
(■(i'lently obtained avail to redeem the iiu.sl'o!tuiios of the past, 
'ie estate, s on the Ghats wliich were opened without sluwh; were 
low beginning to show signs of in'etricvable decline ; in 1889 .several 
Mge European estates on the Sanipaji Ghat were rcliiuniishcil w holly 
ot partially, and a few years afterwards the estates on the. Peiiambiidi 
fikt woe resigned to Government. By 1898 all coffee on the 
had practically disappeared.” 

Anoth.er factor which played a part in the reduction at the 
•otage under cofiee was disease, especially leaf disease, caused by the 
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fuagua Hemileia vastatrix, and root diseases. The luf ,r ^ 
dated with the decayii^ stumps of jungle and otliei • . ■cs, 
coffee began to decline and leaf disease to appear, li. my pl^fj 
thought that they were growing the wrong kind of shade mul pro; J 
to change it by cutting out large numbers of certiin ki id,? of 
especially Acroc^rpas fraxinijolius, without taking any precauji;, 
whatever about the stumps, which, as they rotted, affoulo.] a snjtjy 
habitat to root-diseass-pro.ludng fungi. These rapidly .'.prcaiiioti 
coffee and killed large areas of it, and in some parts of Mys(.>r.?oi 
now sees tracts of land returned to grass and scrub wliioli were om 
flourishing coffee estates. 

There is, however, a more cheerful side to the I'icfnie ; lumv 
the best estates weathered the stoira and with the iiuproviri; ,it 
ation the area of these was increased. The tnt.il distil hut iun oh 
coffee acreage in South India at the present time is as follons:- 


AC'PI 

M.ifiras I’fe.xideiicy ... ... Mil 

Cooi'g • .. IJlwl 

I\iy<()i-fi State ... 12.', (pi 

Tniv.incore State ..... 

('oc)iiii State .. .. . '.’.‘[O 

TotiJ 


As will l)e seen, the chief coffee-growing areas are Mysore ain 
Coorg which contain 74 psr cent, of the total. In those distiiit s H, 
acreage is appro.'dmatelv divided as follows;- - 


Are.i under cultivation by Indiitus onEui opean lines 


Ai' 0 ii under cuUivatitm by Indians on ii itiva lines ... 

:i li.'’) 

Area under enltivution by Buropouns 

21,22' 

MYSORE. 


Area under cultivation by Indiana 


Area under cultivation by Europeans 

21,215 


During the last 15-20 years much more attention has beeu 
paid to the scientific culth'ation of coffee under the guidaiae d 
Dr. Lehmann and others, and with the establishment of ti e Seientifi 
Department of the United Planters’ Association of Soutnerii hiiiii 
in 1909, the control of diseases and systematic manuii d schcin- 
have been widely adopted. Much remains still to be done ai' 
learned, but some of the more marked advances may be mentioned. 
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The st'‘dy of the mechanical and chemical comijositioii of the 
soils I'l relation to the manures required has received aitcntinn. 
^ith Iiiit n cofiae soils are mrrltcdly delicieut in c.ihiiim oxi.lc 
id availaMe ptosphoi'ic acid. The shade, under which the cdlTrc 
lie gi.iwa to protect it from the stm and drying winds in the 
it wMtiiei'. produces conditions rapidly leading to ni iditv of the 
ijj The falling leaves make a valuable mulcli (aiveriiig the gioimd 
iver.i! iii'-hes deep, and as this rots down acilit / miy he sat up, 
teequeutly frequent applications of lime are fotind to he heueticial. 
lie raiitrolliiig factor being the cost of this tredm'ut. Ihiloitim- 
itlv, there are few coffee estates situated near ,goo.! depo>its of 
intpsUme aud most of this inaterial has to lie Iransportcd from the 
Mst in the form of burnt shells, and this is expensive. In ('oorg, 
trials nve now being made ;.f finely cnislunl liuvstoif ohtaineil in 
Hiiiisur some thirty miles away. Applications of soluhle and basic 
plinspliiitic manures like basic supcrphospiiate and liasic slag have also 
proved beneficial. For many ycar.s it wa-s tlie cuslom to applv to tlic 
(ifc. iiotliiug but a mixture of roughly crushed himes aiul poouac 
loally obtained with an occasional dressing of fish nvinure. 
hit nuu- the benefit of varv'ing the imuiire.s ap])lied and .supple- 
iB'iiting them with occasional appliratious of poiash ha.s been 
twlized. growing nninber of estates take scientilic advice ns to 
iinuiu'ial jirograinmes based on soil analyses a.nd use a variety of 
fertilizers, and such systems have proved their value over and ovt'r 
again iu increased crop. 

Diseases can also be controlled. Rout dis"ases which have 
'iotie so much damage iu the past, are now recognized by |)lantcrs 
» due to the attacks of specific tiuigi, and precautions arc taken 
tideal with them as soon as they occur. Tiic general s.initation 
d tile estates has been improved and stumps of jungle and Icllcd 
’fade trees are removed or isolated. The liiie.s ol advance lie in 
the direction of a careful study of the life-history of the fungi ca using 
these diseases and their exact relation to the decaying stump-: ok 
'■srtain trees. Were all the latter known, steps might be tidn n to 
tiutk down their occurrence in new clearings and remove them. Iu 
the Nilgiria, for instance, new land is nearly ahvay.s iK-cupu.Ml. by 
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secondary jungle and a very common constituent of f, ij ^ , 
tree, Symphcas spicjila, the decaying roots of which , _ f.iys ijj, 
root disease of both tea and coffee, and it has been f; - ■ 

to clear the land of the roots and stumps of this tree ii ■ i,,. pe,,,-., 
Two important fungi attack the leaves of t!ic i- lpi{’\ 
V 2 slxlnio and Giiiioiim Kohrog'i, popularly known .h leaf 
and black rot, respeetively. The former is wilc-sptoii anl 
on coSes all over the world, and it is credited with liivin^ kill.,d;-| 
coSjs industry in Ceylon. Tn8.se diseases can bo ui 

spraying the coffee at the right time with Bordean.c iiuxtiir.M 
Bordorite, and a good deal of work has been chane of ht; vcumi 
this direetion. Tne limding f.rtars are water aul 
rot only oeeurs on limited areas and thus i.s comparal'n-ele e;if; i 
control by spraying, but to control leaf disea.se sa'-r-osifiillr v?: 


large area.5 have te be sprayel at o;i? time, anl this is a hfi.a 
pro'olena. In Xaifo'ai, however, the coffee estates aio ,s:):avt 
throughout t.vo or three times a year, and there is little doiilit tii 
the time will com; when the Seut'a Indian planter will wake uu 
the fact that .spraying is a pru.'tieal and paying prop.eiitioi!, a; 
power sprayers will be introduced. 

Of insert pests oue of the most important anl doa lly is a srik 
insert, Corrus virilis, anda variety of it, Ck:i^ coleau.ai. Tiiisi.Ue 
attacked thectaffseouthe Nilgiris naaaay years ago mil nothing 
done to cheek it with the result that it .spread to the sh.i I? t wi 
weeds, and general vegetation, and in sojue districts li's killd'U 
the colfee and rendered its cultivation unproifcable. La kii;. r 
this part of India coffee could be replaced by tea. la u* 


Coorg, ho'.vever, coffee is dilfieult to replace by any utln": rmiJ. <i!. 
wheu the srule appeared in these districts in 1913 -.inrtliinr y' 
a panic ornivred. It was found, however, that the - il.^eejll 
controlled by prompt spraying witli an insecticide, like tish o'l 
soap, while in the nuonsoon it was attacked and natiii ally contid.^ 
by tsvo fungi, Cephalosporiim lecanii and Empusa lectoM vliicK*-'* 
works in the cold weather. Steps were taken to teac.u tlie pb “- 
the best methods of control, spraying in the di'v '■ atlier, 
spreading the fimgiis by contact, that is, by introdir ■ 
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IsDtauui'g iungus-attacked scales aiul tying them into tlu; trees 
did not occur uaturally, in the, wet ^seatlier, ami 
l^pc-t li:i successfully kept in laoiiuds, and it I'ow a„ s .mly 
^jl aaiuc:^ in years which particularly f.iv.nr ic. it 

th.ii eevtain species of ants comuDu on coil:,, e-t ii .y ,u,re 
[seiiall.'’ < rmidoijnster, play a large p,u-fc in tiic .U-fiihano i of tho 
and d tlieir nests are energetically .ledr.iy.'d tlic m' lck ran 
ile controlled. 

luComg. another iusset pest whicli does a, consi limbi' aniamt 
oldiiuige is a scale insect, D.izl;jbpsii<t cilri, whicli at'jck.s the |■o;J(■,s 
.iltlir citl.'c, especially young plunt.s. S.) Ici i i:, this iwu iu |,f „a.s 

it was loiuid impossible to raise yoaag ciui-to;;!. b'liMv lii^t 
SCI lied this pest and rccomiueab.l cert.ain m a-ac.s nc; im i-o.itvol, 
Kaeiitly a cure lus been fo.ta I hi uptait ■, a s ,.i( n-a,l 

.a liij'nid, consisting of iviplit'adeae aul cca 1 1 c irb hi • a -i 1 , Taa 
lb been used with great sa,.ee.si tj p,;oti,-t the yorig ploits I ill 
,:k,'V get big enough to resist tie attrek of tae sal', Simo the 
v,ir it lias been iuuo, 5 iibie to import this mitcih il an 1 ^t,l.^;s were 
0(111 exhiuisted. It ii now being m m il i ,'t ire 1 i.i th .■ M i Iras I'resi- 
kiitv, and after the war it is possiiila th i. it wib be biuial clieeper 
0 luike it than import it. 

O.her pests and dise.ises have Ijeear controlle.l, ;m 1 at the iireseiit 
time the coffee planters are fu'ly alive ti their iiiyurtincc aiul 
uuderst.ind their causes, Mach reiuuus still i j im ilon.c li'ovever, 
in the study of the life-history of diicases, c'spicic.lly tlmsi' caused 
by tuiigi, but a considerable alvan.-e hty lieea mi 1‘. 

The coffee on many of the estates is verr old, in .smm cases 
li’.hvii’aal trees mu t exist that are (ii-TJ yeas old ivhil.st on 
estates like Balmadies, in the Shevaroy Uills, mnu; of the cullce 
ii over D'j years of age. Tue tiinj ii comhig when t!iis old colfic 
"ill have to be replaced. During the history of the coll i olustry 
On; big change has already taken place, wh,;ii the old " bhiick ” 
coffee was replaced wholesale with the more vigorous .oi l robust 
*dtorg strain. There seems to have been little liiliiculty in in dniig 
lids cliaiige but on the old estates noiv it is nut ca.sv to no- cooiig 
pbilts 1 ‘ to grow supplies, and old coffee land is notoriouslv ililli'-ult 
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to replant. This is due to a number of causes which need 
gone into here. One of the reasons for failure, howe\ ' " isti!'"''* 
strain of coffee now grown has been allowed to dei, lioratp ^ 
care has been taken in selecting seed from which tf) m ' 

One of the most important advances in recent yeai.s 'las 
realization of the necessity for better .seed selection, .mrl the po ', 
bilitd' of rai.sing a new, vigorous strain of coSee by means of Iniitii, 
zation along Mendelian lines. This subject has been (l<Mlt with in ,i 
article reproduced in another part of this Journal, liie matter In, 
been taken up by a few of the niore farseeing planters, siid a hvljjij 
exists which has all the vigour of the old Coorg, is biglilv 
resistant, and which bears very heavily, much more lieavilr tlim 
the ordinary arabica type now cultivated on the estates in genwai 
This is now being grown on an estate scale and a great future lies 
Itefore it. In fact the future of coffee in South India imrloubtedlv 
lies in two main directions, first the raising of good hybrid straiiis 
which will bear more heavily than the present coffee and the replw- 
ment of the old worn-out estates with these and, seeoiullv. in » 
combination or co-operative society of coffee planters to contrui 
the local coffee markets and prices and to develop and organize t!ie 
local sales of Indian-grown coffee, as well as to do their own cuiiiis. 
Progress is slow and it is difficult to overcome deep-rooted ciistiuir 
and prejudices, but there are ample signs of a new era in tin- 
direction. 


By far the majority of the cofiee grown in South India is oi 
the ardbica variety'. Of recent years a certain amount of robiiAi 
coffee has been planted ; and this variety is in gi'owiiir; favour ui, 
poor soils and as a catch-crop among Hevea rubber. It liears heavil\ 
but produces an inferior grade of bean, but it w'ill no di.'ubt fiml » 
place as a subsidiary crop in many places. 

Recent advances have also been made in the machinerv 
employed on the estates to prepare the coffee for marke'.. In old 
days bullock porver was used for driving the pulper, now the majoritj 
of estates are equipped with oil engines and modern puipers and 
well-laid-out arraiigements for washing the coffee. On une estate 
a further advance has been made in the instalment of o liver in 
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i^ljiflitlie V, ashed parcliment coffee is dried by m-aiis ,)f lint ,iiv m a 
^folving drum. This hastens the process as convaared will, th,. 

sun tfying and renders the process imlcpc'udeiir of n, uiir, 
)l„!Vover. it improves the colour of the coffee and rosults in ,, mvai 
aviiig of ’ ‘‘“"S of roffoe is ddiu- bv , uii,,n 

iinii at t'le coast where a hot sun is available. Here agun i!,,.,,. 
jsropin h'V improvement, and devclopnvmt lies alnufi t!ie line ,,f 
rt.,,piu'ative bodies of coffee planters owning (heir own enrino u urks 
la wliirli the coffee will be sent from the ostites eoiiviuativelv ,h\ 
l-tun aitilicial dryers. In this wav the curing of the ei>,|) will 1,,- 
itotaiwd and shipment take place well almad of tlie mmsoo.i, 

With regard to the future developnvmt of tli <offee indii.strv, 
yvi'i'iil lines have already been indicated. It remains to sm ihai 
tlif Si'ioulifio Department of the United Planters’ Association ol 
.siiithcru India is about to be reorganized mid enlargi'd. It will 
!h' foiitrolled by the Aladras Agricultural Depaitmeut iiiidci' the 
llirei.'tor of Agriculture. A coffee cxpevim.cnt station i,s being 
rstahlislied in Coorg on the lines of a Govcnimcnt farm, w'heiv a 
■fhole serie.s of experiments will be undertaken to st;id\' miiiiiring 
iiioblen'.s, cultivation metimds and disease control, and possiblv in 
tlic future plant-breeding problems. It i.s also proposed to add In 
’lie staff a Planting Jlycologist recniited Irom Kiinipe who will 
'ike up among other things the stud\' of the m.inv fungi which 
ittack coffee. 

fhere are a certain number of people wlio have never happened 
!« visit a good coffec-giwing district, who are a[)t to tliink tliai 
-sSos planting is a decadent industry, but this is by no tn'iiDs flic 
It is a very flourishing concern and its outlook on the lui iirc 
'= a bnglit one. The demand for high grade colt.ic in the Europe;, ii 
toiket is always likely to exist, and it is just tlic.se high .gi'ade m , i li > 
■'iitii .South India is able to produce and lias alway.s pro tuce.l. 



THE “KAJAH” PLOUGH. 

BY 

W. KOBKUTf^OX BKOWX, 

Ai/ficiilltiml Offi^rr, StiilliAYei<l Frontier I’rnr'n,,., 

Ox rt In'iglit tuoniing. neiirlv eight ycare ago. the ilrvi,,,-„ 
grass oil laud tlmt now forms part of the Pesliawar 
Station was set alight, and liefort> nightfall, with a f()ll(iH iii«!,ii, . 
a large part of a blodc of fifty aere.s was black in ashes, Tin i ii. 
C(insi.sted chiedy of “dab" (Enuirodh cijiiusurniilcs] with ■ 

“ kahai ” (Saccltandn npniilatiettin). .After irrigation the '' liiijTi 
ploughs were .set to work, a plough following in the fiirmw dfri.i: 
laiid-plongh to ensure tillage to a depth of nine inclii's. In tlr 
following khdrif. hardly a bhnlo of the gras.ses appean'il ; in one 
brief cold season the “ Itajah ” completely c.Ktirpatod the rotiiM'-' 
of rout grasses from red loam. The oxen were uidiiuuy aidinils 
the average price of them beii 'g 02-8. And now. al'lrr 

years’ constant toil with western ploughs, harrous, idllrrs. 

mills, etc., most of these good o.xcn are still in regular wnii; .inl 
“ going strong. ” and tlie “ I’ajah ploughs that first tuiiicil "vn 
the area of 200 acres are still in daily u.se and souml as when tin,' 
were purclia.sc(l in 1910. AVithont the assistance of the iiivertir;; 
plough the Agricultural Station might still be striving to gel til >■ 
tough root grasses. Afen and hullocks alike adopted the '' Ihijai! 
easily. Almost from the outset they ploughed laneL 220 .wnn 
long in a manner that would be no discredit to English eiiil'suiei- 
Hardly ever has the writer seen a Tarnab ploughman leave the sthe 
to goad his oxen. Plate XVIII, fig. 1 shows that this is umiecestiit.i 
if the ploughman is provided with a very light, thin, sniid biimLi' 
goad, which may rest on the hake of tlic plough or rein liii 
balanced in the hands of the man. Should a ploughman la i.’hwnei 

( 5SC ) 
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jj'offiiig 'll the land without some special reason for doing so, 
v". ■lilin' lc to be fined at Tarnab, but it has not boon nocossary to 
a penalty during the past four years. Ilis acre demo, the 
„ ly miyoke and go home. In nviiiy operations besides plongh- 
„ , tlie " Rajah ” has proved most useful on tlie fann. It sets up 
.. on irrigated land; it is employed to make lomls ami to 

.ajo caiubei' on these ; it is sonwlimes used in oaiiliiiig up crops, 

. iloos most of the work in cutting out watorcoursos. This all 
.,„rais satisfactory. The plough, the oxen, the mm lamibine to 
■ all iiiit real good work oh (he farm. It might therefore bo oxpootod 
• ,1 the '■ Rajah” would be appreciated ami in dailr- use bv m’lnv 
'tivatovs, at least in the Peshawar Distih'l. Hut this is not tlu' 
.-r, Tlioro is not a “ Rajah ” or other mould-lmai'd plough regu- 
ialv awl profitably employed on any lailtivator's l.iml in (he Noi ih- 
Wh't rroiitier Province. .And at once, it may be staled that it is 
t the cost of tlie iiipihment that stands in the way of iis adojitioii 
■V tlie oukivatoi's. A small imsymmetrical iiaigateil held can 
lairly he economically treated by a monld-l.ioard plough. Willi this 
Ha’ilement it would not be altogotlier easy for an l•inglish phniglim ui 
tj k-avo the land in a level state fit for irrigation. .\nd oliiolly foi' 
:;.i- roiisdii it is feared that for numy yeais to come there is liffle. 
'.."jH'of tlie cultivators usiirg inverting ploiiglis ouinigated lanil in 
:iir Nuitli-AVest Prontier Province. After long years of caieful 
ro 'piig. the cultivators’ fields are level as level can he. The oouid i v 
’■' ■lyli hoes not upset the land level ; a mould-hoard plotigli aUvav,- 
-'o more or less, and irrigated erojrs are invariably ]iooi' w here 
o hind is not level. On unirrigated areas the moniil-boaid plough 
o' 'ometime.s be profitably employed, yef on these lands deep 
i’lO'ighir.g is usually less necessary ttian on irrigated holds wlioro 
' o h Woods and grasses are so liable to spring up, and jiorloct soi!- 
‘ttiitioii must be assured. 

k is on foul, neglected land that the “ Rajah liest domuu- 
its value to the cultivators, and when an implement ic imi - 
'''aitd it is usually intended to clean old or to hicak mm land, 
lliose ii'\c Ppgjj Pat.ihajj farmers who have tried the Ifajah and 
' at their nkuiehmeii to Tarnah to lie trained in usini! it. h:i\e 
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soon set the steel implement aside and returned to U pp,,,,; 
their fathers. Knowing this to be the case no impi- ,1 
implement i.s sent out from the station until the intcinii; , luin , 
lias fh'monstrated his ability to use it in a workmin-li • 

There is of course no doubt whatever that the'inv, iJ., , 
tills the land far belter than, and perhap.s just as clu . a] , .j. 
country iinplcm.ent. But in the North-West Frontioi i'luvi!;,,. • 

time has not vet come when even the “ Rajah,” « l:i t j-i, i 

found so mseful at the .Agricultur.il .Station, may be gcii.'i-.djv 
mended to the cultivatoi's of small areas. On, clean l,ii!.| tin;: ; , 
been regularly tilled the country plough Ls fairly efiicimi : i' y. 
much more than " .scratch the soil.” Skilfully use.l. it jiin/iur. , , , 
excellent tilth of nvodoratc depth. 

It k sometimes dillicult to find, and it is alway.s troiilil(.s(.i|k. ;,l,; 
expensive to maintain, uumerou.s yokes of good o.xen. anil it i - 1 
]K)Ssible that the owners of broad acres may favotir light iititc 
tractor cultivators rather tlniu .small mould-board plough.' ilraaij ii, 
bullock, s, when they decide to farm iiart of their lauil iitstiml : 
parcelliug it all out to cultivators wlio liavc very little capit.il, 
Plate XATll. fig. 2 shows a good pair of Awankari Imlhu lc.'tiii'. 
the “ Jlajali ” to the field in a couveuieut nvanner whi ii .hv' c ’ 
appe.tr to be commonly employed where mould-board ploughs au' ii- s 
After this article was written, the writer invited an linliitii I'i; 
has had much expevience in using the “ Rajah ” to sa,'' "imi b 
thought of the plough’s work. “ Excuse m.e, sir, Inu I hutr ib 
was his reply. Tlieii he explained l:ow tlie implement kijil hur i:.. 
state of coustiint anxiety about the lard levels. How. ic ' 
make quite sure that the soil could he reduced to ir.cllov ultli w ' 
lie desired that, it was imperative to roll and level lanl ' ' 
by the “Rajah” positively on the day after the fuire"' 
turned. He mentioned how this was frequently impo-ssif)! ■ aid '.a; 
often difficult and even undesirable, and that in these cin cii.-tai ■" 
the furrowed land could not be levelled until it receivi c r.iiiita. 
On the other hand, he held, even when the country plo a- i I''-'" 
the land very very “ cloddy,” the level is not up.set. ami ciigati" 
and tillage can lie done at will. 



IKRIGATION tanks IX THK DlSTHlCT OK 
BURDWAN, 


BY 

BHUTzXATH S.VRKAIi, 1,. Ai;.. 

Superintendent, Ranchi Farm, Chota Sainia,. 

If t!u' iiuii'.ber of irrigation tanks in a tract is anv aniik' tn its 
juriniharal prosperity, tlien tlie district of Itimiwan. es|icciall\' the 
.Hitral part of it, may be coi'sidered to liavc been. ai one time, one 
■ ithe richest portions of the province of ltem>al. Xowhere else can 
-I mtiiv tanks be found, scattered here and them all over the fields, 
ihioagliout the length and breadth of the jiicivince. That this 
ilisliict used to be called the granary of West ilengal was dm' to the 
fact that the ryots were then fairly independent of thi' vagaiies of 
d’O monsoon owing to the use oftatdss. These tanks seem to have 
iwi (lug long ago, and each of them was meant to coinmiind an area 
m proportion to its holding caitacity generally of about ten to 
twntv at IPS each — but unfortunately they have been long negleeted 
iiiul allowed to go into disrepiair. IMany of tlietii have silted ti]) to 
■'.'ll an extent as to have been turned itito actual paddc-liehls. 
■diile otl'.ers do not hold water enough for two or three acres in till'.e.^ 
luted. Mr. A. C. Sen in his report, on the agricitltnm in the district 
I Burdwan says: “The great want of the Hiirdwan Distrnt 
tspcciallc of its western and central parts, is a proper supply oi wall i 
'W imgatioii purposes. The rainfall being olten dciicieni in 

Ujtal ainoimt, or irregular in distribution, artificial irrigatmn i' 

^ary iov almost all important crops except pulses and Innicv, I' 
bet, I cultivation of surgarcane, potato, and other inm ■ ' ' i 
tops f I only be undertaken in places where water is .ivmi . o: 

* 1 * * * # * » in no 
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other part of Bengal are so many tanks to be found 1 iu 
without exception they have been long ncglectedand at i„,„. - . 
grown with weeds and filled up with silt.” 

In consequence, the present economic condition ■ : tiii. . 
of the district-— at len.st the central part of it which is li.iiuK- ... 
cultural with no other industry to speak of — is fai iiu||, 
satisfactorv. They are now quite dependent on the dMril„;ti,,n,,i 
rainfall for their paddy, which is by far the most impm i iii; , 
of the year in the locality. The cultivation of petal c, .uinaK;,,, 
and otiier profitable cold w eather and hot weather crops is )!u«' line,.; 
to vei'v small areas for want of water-supply. Sugarcaup ^v;^, ,, 
important crop in this tract, but nowtlio area under it is guiic'ik-T 
year by year in spite of the introduction of the .supeiiur iinn i;,:; 
and of tlie rise in the priec of (jnr. The ciiltivafion of 
entails mueli care and labour, and if it fails, or a satisfu tiny (inj, 
is not obtained .simply for want of water, the ryots can liin.llvl,; 
blamed for givirgit up. Leaving the more profitable cnipsnlpi i', 
even wlien one comes to consider the cultivation of uaddy-tf,.; 
mainstay of tlie cultivator— ho secs tliat the, result is largi'lv a 
matter of eliauee. Being dependent on rainfall, tlie ryots try to 
transplant as large an area as they can within as slioit a tiim .u 
possible on tlie first decided break of the monsoon witliout Irivi’!; 
anv regard to good tillage ; and they leave the rest to the moriw 'i 
the season. If the sea.son is good, they reap a fair liarvest and tli;irb 
their stars. But if the rainfall is scanty, every ryot tiles tu uriviiro 
the very little water that can accumulate iu these tanks ki lii> 'oc. 
crop, and tliis leads to hitter quarrel.s and riots endiiig iu run,:! ■ 
case.s in the courts, kuss of money and scmetiines even impi i>ui ii; 

Moreover, this method of cultivation, apart from biiuyii'g m 
train the effects of bad tillage— and it is well known Iw ' vMin!:- 
these effects are— gives rise to another economic c\il. nauislu 
breaking up of pasture land.s. Under the present state tliiuy, 
intensive methods of cultivation are out of the question, and rvipu-u'- 
cultivation, requiring more land with the increase in p. 'ilati' r 
naturally tempts the ryots to encroach upon pastiu I”!''"' 
So' this, among other factors, is largely responsible fort!—"™"' 
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' msture lands and conseqnont dotninnitinii of lattlo 
r* "i- ..'.A The writer has lieavd penplo lament iiii; that laiws 
^ ,iii'V irive half as much milk as they used tn (liirtv years 
'' loason is not far to seek. Itideeil eyery ilistiess and 
*'• itv of the rvots can he traced hack in yi.iieral ]inveriy. 
till’ "''inn belieyes, along with many old ly.its nf h's village, 
t tlti'ii noyorty can he traced to the long neglected and dejilm alile 


ef the irrigation tanks. ^ 

\,rii( ailture cannot prosper in a tract where them is nn .sniiree 
,!.,ft[fi,i:d irrigation, as it is absolutely necessary to sniipleiiunit 
,'lmainfall. which is often irregular in distributiou. in mdev to raise 
jotisfactory crop. The Cloveriiment of fndia in their resolution 
.,■1 hiiinl Rtwcnne Policy in the ye.ar lOdi imnarked "When the 
ppdiK'o of the land is liable to great and fie(|iteiit Ihietuations, owing 
tnfdhire of irrigation or vieissitudes of season, there is reason to 
spprehend that a fixed assessment mav ntiit |.eo|,le helore it 
trarlu's them.” Btit here is a tract where the tyots have lieeoin.e 
(-rtirtly deiiendont on the vagaries of the season, wheie they are 
IriretodiKed. day by day, to the yorg(' of titter destitution; yet 
tliov have to pav a fixed rent. The flovernment ate mmilling 
tn inteifere because of the Permanent s'ottlem.en.t of Hengal.whieh 
kt transferred the absolute right in the lands from the State to 


ik hands of the zemindars of Bengal. 

Tlies,. tanks were e.xcavated hv ztniiiulars long heiore the 
Pfiin iiient Settlement, when they had an intetost in tin land.,, .a 
t's' rrnt was then a certain portion of the )ii(idtiee usuallr p.i\.d I 
n kind and it was an eeonoin.ie loss to them il the ( iillivalois hid 
■" ret a full crop ont of their lands. Besides, hit d aas tin u 
'I'm sufficient for the population, aid the zniuidais h.d .'ii 
‘illiif'iiltv in disposing of theiv lands, and as t <d.r<h wmild i 
'iiltivaie lands which had no facility for aitiln i.d iiiig'-''''' 
''vavaiid and used to maintain thcpe, tanks. But uii m tli f 


nanent Settlement the zemindars have jiractiialh noioi.'iii, ^ 

h™ luuls; whether the cultivator gets a lull eiop o, i iw 
wiiaiiil. r gets his rent. So the zemindar takes no mteie-i ,ii lU' 
®tprov. ment of L lands or in the amelioration of the lition o 
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tlie ryots. Moreover the real zemindar is now out of to ,, ii ,vif|. ,, 
ryots owing to the presence of a .series of m.iddlem,en- I'attari] - 
Dar-pattanidars, Se-pattanidars, etc. — ^who have very Hi : syn pi,’, 
for the cccupiers. A quotation from, the Gazetteer ni rheili.t,; , 
will show how clearly the state of affairs was undcrstoi.d Hv , 
Governm.snt ofheial : “The landlords and intetnie(ii:ito temire- 
holders liave become mere annuitants upon the land, talanj but lifb 
interest in their nominal estates beyond ensuring the pavnvnit of tfeit 
rent, and practically indifferent to their improvement, nr to the (oniij. 
tion of tlie cultivator.s from whom their income is drawn, Einbaiib 


ments, drainage ch.innels, tanks for irrigation or wator-supplv, .uni 
other works of public utility constructed by the generosity nf formu 
limdlord.s, are tdlowed to fall into disrepair ; it is no one's biisine- 
to repair them : and the landlords have no incitement to undeital;. 
any fre.sh work of improvement, as they can hope for no petuiiian 
benefit from, it.” Hut the zemindars seem to forget that the smi! 
Permanent .Settlement that bestowed on them an absolute rielit ii. 
their property expected “ that the proprietors of laml. sensiUt 
of the benefits conferred upon them by the public asse^sin"iii 
being fixed for e\'er, would exert tlieniselves in the eulti\'iiti(iii nf 
their lands, under the certainty that they will enjoy tlic fruits nf 
their own good management and industry, and that no 
will ever be made upon tltein, or their heirs or successors, by tlin 
present or any future Government for an augm.eiitatioii of tk 
public assessment. ii\ consequence of the improvement ol tlitir 
respective estates” (Art.. VT, Reg. 1 of 1793). It is in'CiHcss 
say that, as a rule, these hopes have been falsified. 

Now the question may naturally ari.se wliv the cultivators ih' u ' 
look after the tanks wherein their vita! interest lies ? Rot tlie ti>' t ■' 
that, whereas each tank was meant to command a certain avea'vliio; 


was originally leased out to one or two persons, the taob foinuiv 
a part of the holding {jama) or holdings, portions of lii'lihi’g^ ft'" 
alu'aya being transferred from hand to hand without i' fevewc t<' 
the rights in the tanks. At pre.sent it is not nmisiial to ewi ’’ 
tank may belong to a person who may have very little b ’nl "h'"'' 


its influence ' and holding^ havl been so mteh 


ruiled auJ 
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liiil that it is not at all impossible to Ibul liltoon m twontv 
.i^ona having land within the area commaiided hv ,i >liiole 
. A'lcv under the present state of things the mentheis ,,i a 
loiiiinnnity are so poor and so divided iittn Imiiuiis ilcn n 
^ineiv hard to get anything done by them. 'I'he ii\Mieis ei 
'' hinb 'ay why should they go to renovate a taid^ uliieli helnno> 
jljfvs \ud the, owners of the tanks say wliv stuaild ilicv g,, t,, 
''"ivito a tnnk the benefit of which wotdd be enjoye'd bv otluas. 
lleVpoi'ons can hardly be exiieeted to co-oi.erate, and even H 
I'jfv were to agree, they cannot do anything bn >vant ol i a|ntal, 
who is in debt cannot possibly invest tnonev <mi siirh works, 
N) there is very little chance of the tanks being ren.oated b\ the 
,„ltivat(>is unless some system can be devised. But it tilings am 
Jbtveil to go on as they are, the tanks will he hovoinl renovation in 
the near hduro, and the agriculture of the localitv will sull'er an 
iiwviifabh' loss in consequence. 

The writer has been anxiously thinking over the tnatfei' loi' sotun 
tmie, and he has come to the conclusion, after discussing the malier 
with some of his fellow villagers, that'the tanks can be ivnovaled 
hv the (ailtivators themselves if a scheme, the barest outlines ol 
.vliirli are given below, can be framed ttn'l worked . 

{«) Arrangements should he made so fhar each t.ink m.i> 
idtiiig to the different ryots in proportion to the amount ol land 
they hold within the jurisdiction of the tank ; that is. tla dill'i u ni 
Wilts should have an interest iu the tanks piopoitioii.iti 
'iii'ii hnldings. To achieve this, compulsion in.i\ bt luuss.u v 
itii the parties — sellers as well as purchasets. 

{>:] Tlie right in the tanks should ho automatically iraiisIciiHl 
"ith the transfer of land. 

(c) The owners of the lands commanded by each oi the mnk- 
aav curubine to form a co-operative credit swietv , so tic i m 

'a as many societies as there are tanks. And t.ink. 

■'■itijvatcd from loans taken by these societies. 

[d) Loans should be given by central co-operatiw o.im 

Ihsivict Board on their usual terms of bustness 
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(e) Two or tliree, tanks should he taken up for reir 
year in eveiy N’illage. 

(f) Home form of expert supervision should be ^ nvi,],, 
Government to sec that the work is i)cing done properl' 



T]IK first section A f. MEETINO 01' 
VETERINARY OFFICERS IN’ INDIA 


[hk I'irst Meeting of Vetei'iiwrv Oliicers was hcM in I he \'eieri- 
i,„v ( ollt'ge iM Lahore, fnmr the 24t.h to 2(itli Mardi. 1 'll'.l. niiilei’ the 
|j,.,iileiu v of Mr. J. Maeketina, l.C.S.. Aericiiltiiriil Ailviser 

tlie (loveruiueiit of litdia. Rosiilos re|iresoiitatives from (lie 
Wiiriuitn' Departments in the diftertmt provim-es, the lhreitor> 
,f Anvidiltiire, Punjab and the (Vntral Provinces, the Diiecior and 
h' Second Bacteriologist, Imperial Bacteriological Laboialnrv , 
lliktosiu’, the Imperial Pathological Entomologist, the 1 )ffg. Impeiial 
li;riciiltuvist, and a representative ol the Army letorinaiy Cnrps 
11 tlip person of Lieut. -C'ol. \V. B. Edwards attended the. meeting. 
111. A. W. Shilston, Second Bacteriologist . Muktesar, acted as 
>rr(‘tiii'y. 

The proceedings were opcntal by Air. Alackcnna in a slant 
I't i'ch ill which he referred to the e.xcellent work done by the \ cteri- 
. IV Service in the great European war, dwelt on the uci cssity ol a 
!2i‘ and an early expansion o[ the Civil \eteriimiy Dcpaitincnl. 
1.1 ciilogizi'd the services of f'ol. R. T. Pease, Principal. Aetciinarv 
siege, Punjab, who was on the eve of retirement iioiu service. 
V aider to ensure a regular progress, especially in rescandi, uc 
' "’.igiii tliat it would probably be found desiraliie t o liavc in India a 
Tang Central Board of Agriculture, organized somewhat on tlic h.-oiT 
Mhe Board of Agriculture and Fisheries in England, or ol the Boards 
'' Agriculture in Scotland and Ireland, and that, ii such u pula ', 
'■o accepted, veterinary science would no doubt lie rcjircscntcd, 

The agenda of the meeting comprised 12 subjects. ,\n Im' i 
iling db, ussion followed the introduction of the subject ol \ctaii- 
“ff edr- ation by Col, G. K. AValkcr, and a sulm oinmU'".' under 
( D95 ) 
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the chairmanship of Lient.-Ool. A. Smith, Principal. 
nary College, was appointed to deal with the e p 

sub-committee considered that the small number of ie( : ,ats : 

required for the imperial branch of the department Wdic i nut ; 
the very large outlay necessary to establish an efficii-i.iiv (pui,,), 
college' for the provision of higher veterinary ediu aMnn in j,': 
as recommended by the Public Services Commissinii, aiid it, 
therefore, suggested that in order to assist Indiams to ijunliiv f,,,..;, 
imperial braneh of the servh.’e, selected youths shoiiM lie ,, 
Europe by the aid of State .scholarships. As regards tln^ eiliKiiii,,. 
required for the different grade.s in the provincial si-nhvs, tl,.., 
recommended that this should be provided at the e.xisting \vti‘ii)!;!!. 
college.s, all candidates going through the .same curriciila wiili in,,', 
graduate courses for the higher grades ; that the cducat)iiii!il i|ikh 
fieatioiis for entrance to the colleges should be raised ; that tlic ii!.- 
poets of veterinary graduates should be improved : that tlir cnii-' 
of instruction .should bo extended over four years itisteail at iIiI't 
as at present ; that th(i cmrriculum should l.ie on the lines |iiesiiil»'i 
for the Poyal (aillcge f)f Veterinary Surgeons and that a iletiiil'C 
syllabus should be prepared by the principals of the Indian aulioy- 
for final consideration at the next vetevinary (amfoirnci', I!:' 
report of the siih-committee was adopted, and it wa.s lesnheil ilui 
the meeting of the ])riiicij)als of the colleges to revise t lie ( in lia - 

should be held in Calcutta. 

The advantages and disadvantages of stationary and itiiu'iaiia 
veterinary dispeinsaries, and the possibility of combining tlie 
sy.stems advantageously, were then eonsidered. -V ills' usoeii - 
the subject disclosed the fact that the conditions in the '''ii" 
pj'ovinces re<uiired different mcthod.s, and that it evas n^'el‘^^.n' 
adopt those found most suitable in each case. Ihnvco'!. i. 
conference was of opinion that the importance id e-tihiidee 
veterinary dispensaries with a staff adequate to deal with niithiiJ 
away from headquarters should be imprc.ssed on Local (.. '.einntO' 
and on District Boards, 

As regards the revival of the “ Journal of Tropica i '>etiuiuii 
Science,” which was abolished in 1912, it was, in view ol ' ' ' ''' P''’ 
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,if (|( tiu' department, not considered expedieiu or (imsiM,. t,, 
iiif ,j:!ostion at present. 

|„ opr, ling the discussion on the neccssitv for ivciii;ani/.:,ti,,o 
1;!,^ liuli.iu Civil Veterinary Department, Col. (t. K. \V:ill;, r iii,t 
;i trii'i history of the department, in wliioh he .-.lioaoil lu.w 
, ti'vdoinuent was marked by vicissituile.s, wluit iis loriimm,’ 
OTLv. and how handicapped it was in poi l'onuini' tltose dm n s. 
lo ihen udvAuced arguments to sliow tliat. if the ilepartnieni a.m 
jouitiiru' to do good M'ork .and to progress, a thorcmuii nmigaiu- 
811,111 ivas necessary. The conference jiassod tin' rcso- 

ii;iiiiis (III the subject ; — 

(ii) " That this conference is of tlie. ojihinni that the pivsmi 
rintitutiini and organization of the Civil \'eterinar\ Dcpattmimt 
i jtti'i'lv inadequate to cope' with the work di'inainled ol it. and ilnv 
liiiri'fnti'. respectftilly represent to the tfovi'nimeiit ol India tin 
ilwliiti' necessity of filling up all e.'dsting vacancies in the Indian 
'ml Veterinary Departnient witlnait delay, and would cniphasizr 
!»■ imiiiii'tanee of a largo expansion of all provincial di'pavtiucnts 
e lieal with the ordinary veterinary work ol the coiinfrv, " 

(t) " That the department should he iilaced in a position t,o 
i'si 'vitli the disca.ses of animals, vetcriiiarv instnictiou. and all 
I'jci lit inns for improving the breeds of horses and agricultiir,il stoi k 
i'l India." 

(') " That the Government of India should he asked to include 
ititlie kist III Urticers of the Civil Veterinary Deitaitineiit, the n.iiic- 
''ti'ilufficers of provincial cadre, classified under separate province', 

''^1 1 hat a central .‘Hithority in the person of a I >ireetor-< ,'enei :il 

'' naiiiircd to initiate and co-ordinate the work', lie should Ic' 
lallv 'idiicted officer with experience in each hraneh, il poseiMe 
"'d lie sliMuld hy giyrpj^ sojjig measure of aiithoritv ovei tie- olliee 

'' fhe ilcpartment.” 

’'^iili-eoinmittees appointed to deal wCli a jiart ol tiw mie ii. i 
‘['"ited.iH the strengtls and constitution nt tlw impel ,n' e 
h''i'ici;il liraiiehes necessary to carry out the dnii" ■ 

aWrtnicnf, recommended a revised nomcnclaiure ol 'i i 

iti It. 
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Tlio uext question discussed was— what concerteii [ 1 ,^ ^ 
taken to deal with surra and dourme. Col. Fanner -.ii,] () 
spread of irrigation had led to an expansion of surra a. mva, 
the disease had not previously occurred, and that i ,- 
keeping horses in the stable between 7 a.m. and 7 i ..a. uave > , 
satisfactory results. It wa.s pointed out that there '.as a ,j 
risk of the introduction of the disease from Indian Htates wlin,. •: 
(ilaudcTS and Farcy Act could not be applied. Ilciraiiim,, 
treiitmcnt of .surra, several members referred to he, ini; 
promising results, though on a limited scale, aiid all (Miipli,,.:,.,, 
the urgent necessity for further experimental leseaicli in tliis ,i;i, 
tion. As regards donrine, the diagnosis of which was fieijih'v 
diliicult, the coniereiue was of the opinion that the piuvisiuii. . 
the Doui'ine Act should be so modified as to make (liaciusb i; 
clinical symptoms fall within its cognbaiice. 

In dealing with the que.stion of applicability oi the ilitliiii- 
iuctliod.s of inocnlntiou against rinderpest to conditions in Iruk 
the cimfereuce resolved, that when an adequate find siiliiikiA, 
trained staff was available, the question oi adopting iliu sinuil:. 
neons method ot inoculation more generally might he tiikmiiic; 
being more economical and more effective. 

18everal otticers expressed their views as to the. jMWiilt'iiir 
bovine tuberculosis in the various provinces, and refeneil tn 
unsatisfactory results following the subcutaneous inji'itimi ■ 
tuberculin in India, upon which, Mr. iSheather suggested tlio ni'i 
catu'u ot the ophthalmic teat. Tire conference, empiusiad ’ 
urgent need lor investigation of the whole question cf tal'n' O' 
in India. 

In connection with the qiie.stiou of the coiiti'ol ut Vid i'' ' 
India, the coiil'crence considered that any suitable meiisuir d 
could he adopted for reducing and destroying the surplus pepiilan 
of dogs was dcssirahle, hut that it did not appear to he P'-’sni' 
under the cotrditions prevailing in India, to deal miU'' I'Sernw 
with the disease. Power should, however, be given tc wU-fUic 
practitioners to order the detention and destruction of d< gs stiSo ' 
from rabies. 
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nn. oil for research had been alrougly emphasi/,.,] i hi niiulKiui 
.;_.,li 5 iu- "US of the conference, and when the (|iieotioii a- In ilie 
1". A-ldch it sltouid be brought about eaiue u|. lor eonsuler- 
till' I onference passed the following lesohuions : 

(„] ■' rliat in order to deal with the physioloei, al piol.letus 
imsbandry in India, it is Tieeessary to have a lullv e,|mp|.e,l 
tViitnil Uesearch Institute with an adecjuate stall'. The Mnkiesai 
,i,„l liiuvilly laboratories, if the necessary staff is snppliod, iiiiirhi 
y.ilovrliipt'd into a Central lestitute of the kind proposed. In \ iew , 
]„nvover, of climatic and other considerations, it luav be neee.ssaiv 
;,i I iiiisnler aiteruative sites. The staff sliouid be sullieieni in permii 
tlin deputation of olticers to work out problmus iu eollaborai ion 
ivilli provincial veterinary olticers eitlier at proviiu ial lalioiatmies 
■r iu the held.” 

(I)] ‘‘That the conference is in favour of ilie l■realinll o[ a 
'I'lMrate organization for tlie stndv of the iiiseer parasites of uu'u 
iiiiil iinimals, the connection with the Civil Wleriiiarv Dcpartiiieni 
lii'iiie on the lines suggested by Mr. llowlett in his nnte. " 

With regard to the ciuestion as to whctliei. iu view of the 
-iTtional meeting of veteriiiarv officers, it will be neeessaiw for 
ilu'iii to attend the full meetitigs of the Board of .\grii nltine in Indn. 
dll' riiiilerence considered that it .^liould left to the .tgiieultuval 
.Wviser to (letermiiie whether vetcrin.arv ollii-ers should, in ronsidei - 
'lion 111 subjects coming up for discussion, lie invited to I he 
iimiiigs or not. In this cotmeetion it was reenmuteiuleil I lial . (or i he 
meetings of vetcrinarv officers .shciuld he. Iield anniialb', 
bait all members of tlie. Civil Vetcrinarv Uepartiuent sh.imhl lie 
i’l' itcd to future, meetings. 

Hie ciinforenee was of opinion that some form nl leoislalioii 
">e lu'i I'ssary to deal with cattle diseases, e.speeiallv os lev.inh, 
'rh'rfgifion and the movements of cattle, ami llial .siieii lecislaiioi 
'ixiuld he introduced when possible. 

bi dealing with the rjuestion of tfie animal indn.sliy in b ii 
dll' (||.|(_ exeept iu .'p'-ml ' 

■dine l opid milk production was re(juired, and wiiere elli' u 'O ■n ’ ; > 

"^1’ cst iblished, the general importation of e.xolii brero-, '.lUin 
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should not be recommended at present, and that tin i,.,!,, ^ ^ 
should be the improvement of indigenous breeds by »■„ ti,,,, ' 
The conference, from the veterinary point of \i ■, Wii, , 
successful and valuable. A detailed report of the ei.,l,|;,„ 
in the press and will be issued in due course. 



VKTKIIINARY RESKAHCH; SoMK UK(‘l',N’r 
CONTRIBUTIONS 

\| —The Treatment ok Rikine Lvmiiianmiw in 

PTOTiiKHAPT. Receuil dc T/rW. Vi'i.. \’n|. X('\' 

Xo, 4. 

I'ho iiiithor describes n new technique fm ilw |iiciiiii:a mu n( 

■ilc VACcillP. 

The pus is collected in n sterile Husk. <hy part in vmliina’ 
jiUMimalily an equal amount) of etlier is added and the llask is 
■iiiki'ii until tlie pus is broken down as much as pussihle, Tn ilii> 
,.»> adiled. sLk “parts" (presumable sis iii\ies ilie aiunimii nl a 
■‘liuiiuii ciintaining OT per cent . iodine and, let per cent pm a.ssiiiin 
«liih in distilled water. Tb.is is added in twn m iliree paiis. 

It is advisable to filter through, several la vers el sierile gaii/.i 
Th'' vai'iiiie can lx; used halt an. h.our alter preparat inn. (It inn 
piiiuted nut that the description oi the technnpie lu tie' unouiai 
' ivis iiiiuh to be desired.) 

Ill ]uaetice the author Iras mixed tooeth.er pus truin mimlieis nl 
i-'.'-iiil el vptueoccic and bacterial lymphangitis loi the pivpaiaimi' 
I Im vai-eme. 

In ilm rase of cryptococeic lvm])hangitis tie- autimr n m Incnm 
i L'lviiig a series of injections instead, nl the mellmd advinalrd I" 
b'lii lit giving single injections during the iiegativ pha>.i r' <•' 
lie finds it more practieatde when large miiuhei' m < i ■ 
'uve tn !,(. treated daily. 

hi Tiie bacillary lymphar'.gitis eases, the author ha- n;!..., 

’4' "iiguial method of giving an initial series "I Inui 

"ih'vei! by an injection every five or six d.ays iiu'd n 

'"Jmpleti'. 
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'I'he produftion of abscesses at the seat of inoi iti,,,, ; 
ill the author’s view, due to a ferment action as sugi. red tv v ■ 
but to a special sensibility of certain animals to demi r , 
bacteria in general and to cryptocoeci in particuhir. 

It appears to be immaterial by what path the v,i. , ii„. 
duced. In the case of intravenous injections there i-, i hi' ail\ uv 
that no local lesion results. In this connection it mm h,, 
tliat the author has had two animals die while uiiilci timtii .. 
In one case death was considered to be due to ante-moitciuii;, 
cardiac clotting of tlie blood, and in the other, to enilnraiiliti, 
is suggested that in both cases death was a matter of riiiii(iilt.i„,. 

In the author’s opinion it is advisable to give a ilnsf nf 'i 
daily for six or seven days. From twelve to fifteen davs iiftci i;:, 
last dose, provided the lesions fail to disappear or fivdudwim. 
are formed, a secoiul series of injections of 2'5 c.c. of '' siciiliy 
pus ” is given. (By using tlie e.xpression sterilized pii.s it iv vi. 
clear whether the author means his vaccine or not. and it luiv' 
pointed out that in view of the dilution of the pus in iiuikin.' li ■ 
vaccine this is a point of some importance.) 

Tlie autlior briedv describes a number of eases in wliiili!:' 
vaccine has been used, in chronic cases of the disease, ainl ilr.i o 
the conclusion that the vaccine is actually responsible for the i 

in these cases, and that the view that recovery has been s|)iint;iii 

is mistaken. 

\'eia’. H.- -An lIsDHsCRiBEii .Disease of the Doo in IIuE' 

Bull. Boc. Path. ExoL, 1919, Yol. XII, No. 3. 

Ill this paper the author describes an acute disease "t thi' a, 

eharac'terizedby marked nervous, pulmonary and digest! vimvwjitaa- 

From references given, it would appear that the diseiisr tm 
been observed in other parts also. Heckeiiruth des' ribes it .■ 
occurring in Heuegal, and Labouisse in Jlogador. 

The disease broke out at some distance from ('a dlaiioi - 
.\ugust. 1918. and within a couple of months, the luaj' ol} "I ' 
dogs ill neighbouring districts had died. A few isulateo a’'''’ ' 

observed in Casabliuiea itself. 



YK: HINAKY RESl-LVRCll ; SOME KKCKXT ( ONl'iaiU' ri(>x.s (iiHi 

.Nyia symptoms always pi'cilomiiialcd. and )iivsYutcd a 
v.'iii'h suggested the possibility that the disoa.-,.' was in 
|;,,ti,yraiaes. 

I’niiu die outset, the cases were marked liy iiu-o-nnlmatnin oi 
5i„vdiiciii and slight paralysis. In many cases the animals stood 
lore legs only, the hind legs being almost, if not eiitiielv. 

from the ground. 

(lioieifurm contractions of various parts of the ImiU were 
..Irfi'vcd together with eliamping of the jaws and retraiiioii of the 
oiimuissuves of the lips. 

Sr-nsation was tilso “ modified." 

The respiratory symptoms were restricted to tlie tiitper ait 
jijssages. and consisted of rhinitis with, at lirst. a serious diseliarge 
tiliirli later Itecame muco-purnlent . 'I'lieie was ;i paiol'til l ougli 
rrtdiililli'g that of whooping cotigh. and subseipienily svmptonis oi 
oilliiration. 

Tlie appetite was noiiual. but afi'eeted animals vomited alti'r 
cverv meal, especially in the early stages of tlie illsoase. 

Ill tlie majority of cases, flte allct tcd animals died in lioin S to 
la ilavs. Some survived a month, and some made a coinpleie 
ii'tevery. 

Post-iuoi'teiu examination, bacteriological investigations and 
iLOeiilatioii experiments have yielded entirely negative result-. 

I’loT Hkv. — The Rkckuhkscenck ok Cattlk Fi.aock i.n Koyit. 

-lee. Ltd. Pad., 191!), Yol. XXXlll, No. d. 

The good results following the inlrotlm tion ol the sinuiltaneous 
iiK'tlmd of inoculation against cattle jtlagiic among the aniiuab on 
'he t-tale Domains led the Government ol hgypt to oidei tlie 
’.'deiiiiitie and general application of the metlio<l. with the ohjeet ol 
'■"in])letely eradicating the disease from the (•oniitit. l•.^:eellel>I 
results liad. been, obtained and the work was progressing sat isho i m n i 
"P to li)]4 when events caused, an interni]itioii ii' toe woil in 
'ome way or other cattle plague reapjH'arcd. in the eonni'i ae l 
the following year spread through fpper l•igv|)l ano ■ |n,c - 
'"ally i he whole of Lower Kgypt. While there w.i- a "n .'eiahle 
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(Stock of serum at the Institute at Abbasieh, virih 

say virus derived from cattle imported from, Cyprus, 

able owing to the closing of the Institute. Rather ^ 

from indigenous animals, which are frequently infecti r uitli 

more kinds of piroplasms, for virus, the expediem 

rubbing the exposed mucous membranes with cotton wiml sat. if,.,,; 

with virulent exudate.s from infected animals. 

This method however proved almost invariably iiici!(.r!u;ij. 
it was therefore decided to return to the original niftliiid ni ij,], , 
virulent blood. 

The state of affairs in .August, 1917, on the State Dnuiiini. , 
as follows 

(1) There wore about 1,400 cattle wliich had been vai rniaii.i 

in 1912, 1913 and 1914. 

(2) 281 adults and 395 calves of from two to tluve reiis ,: 

age, bought in 1916 and 1917, which luul imt lioi, 
\accinated. The calves were collected iutu In ids c 
from 40 to fOO on. the seven principal faiiiv. 

On Augu.st 5tli.. tins first suspected case was repoitcil .iiinii; :; 
herd of 90 animals of two years of age. Tlie next dav lait I'Hr 
temperatures were taken and. 12 animals shewing marked clcvitr"' 
were detected, and one ol th.esc was also shewing clinical sMnmnm- 
The following day this animal received about 120 c.c. of siiui)' o . 
curatii'c measure. 

On .Augu.st 8th. the blood of one of the animals wib iisid j- 
virus for the simultaueous inoculation of the other 11. Tliis k'"" 
was kept on ice until the following day when, it was iisnl rugiilio 
with, serum, wliich h.ad in the meantime arrived, for tlw uhh iiliiia' 
ol the remaining 83 animals. 

It is here noted that the blood u-sed was found o, li.nuin 
Piroplasm bigeminum. 

During the following days the animals were uncVi lim'tr 
observation and tlieir temperatures were taken twice do'''. H"' 
animal which had been given I20 c.c. of serum died on tic eight "i 
the lOth with very severe lesion.s. 
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Of ill ' 11 calves vaccinated on t lie first nciasinn. siv, slu'wcl 
ledums I'll the same evening or on tlic next day, Tlic >anu' ilima 
111 tlte case of one of the animals vaccinated on t lie in 1 

.n-cUiii'*- • 

of tli'se 7 animals (this appears to ho a mispriiu fm S7i (i\e 
j„,l with characteristic lesions and two rocoveiod. TKi.v |^ ili,. 
viial piop'vtion of recoveries in Egvpi , 

1 „ view of the fact that 87 of the animals gave reactions to i in 

iilatiotis. it is evident that they were snsccjitililo. 

In view of the result obtained, it was deciilcd to cxicml ihc 
luriiwtion to all the imvaccinated animals ami also to all animals 
iliiit iuiglit be bought subsequently. 

I'lic vims used for the inoculations was ohtaiiicd (inm iwo 
vilvrs iuncnlated in series and kept in a porta l>li‘ ice l ii.osi |ov oiglii 
III ten ihiys. 

Six scries of calves were inoculated lortuigluly and tins s'nvcd 
ai kw]) tlie virus going until the end of Xovemher. 

From August 26th to 28th, 299 calves and 2Sl adult innmah 
Id'll' minnmized. The virus used was fouud to he tree ol pitoplasms 
1 ' it was also in the five subsequent series ol vims producers, 

From Scptemlter 2nd up to October 24tli. live lots ol l aitle 
iiimlioi'ing 178, purchased during this |)cnod, were iiuiculatrd. 

Seventeen of the animals bought during tliis period had been 
oiiiiuated during 1912 and 1913, and these were not levaccinaled 
Vein' ul tliem shewed infection. 

It has already been seen that 98 per cent, ol the lirst bafcli 
"I Clives reacted to the inoculations. In the case ol three other 
"iitilu's uumberihg from 49 to 50 head, the percentages ol reartions 
“'C' lit S3, and 76. 

Among three lots of animals aged about three years, tin' poi 
't'Mage ol reactions ranged from 68 to 77. 

liu'se figures indicate that increasing age gives imrca'im' 
''iiniuiiit V. 

Thin view is supported by the (act that ol +,j9 adult amnio 
'itwinaii d during the same jreriod, only 229 reacted. 

Jlic author points oat that in a previous pajici be < ' i" ' o 
iiit vice basing his opinion on two experiments, tb at imm uo/a. na. 
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(if the inotluT alone is praetieally without result, hut tli, ni-n ip 
tion of both parents appeal's to confer complete imimui; 

A fresh observation in support of this is brougli.t py.,,,; ; 
ilefinite opinion is reserved. 

A calf, twenty eight days old- the progeny of aniin.i. , vaiin,.- 
respectively in 1914 and 1915— was inoculated along wi'i, a. |p,,.y, 
as a test on 27th Aiigu.st, 1917. Xeitlier showed anv 
double inoculation. 

While no accidents occurred among the first hatdi <4 niuiiiV, 
inoculated, it is ])ointed out that a few occurred among the aniiiV, 
done subsequently. 

Of the two-vear old calves, one died on the Kith dav 
on the 17th day after inoculation. 

The first of these showed embolism of the left veiitricic nt il,. 
heart and evidence of atelectasis and. embolism in the lungs, Ti,- 
animal had shewn a marked reaction to the inoculation and at th 
po.st-mortcni the lesions of cattle plague were becoming cicatrizol 

The second animal was in poor condition at the time of iti(i(ii!,i- 
tion. ft passed through a normal reaction which was fnllmvol nt 
an interval of some days by a. .sudden rise of temperatui'c tn 4a' 
accompanied by violent bile-stained diarrhoea, and comphtr 
appetite. The animal died on the third day after the iqipeiinnio' it 
.symptoms. .\t the post-mortem there was slight cnfeiiiii icu 
marked congestion of the lungs: no enlargement of the livai ■■ 
spleen and no evidence of piroplasmosis. 

Among the 459 adult animals inoculated, thei'e were ah" ' 
accidents, both of which occurred among a single batch "1 ua"i' 
purchased animals. 

The first of these died on the 14th day after inoculation artfr 
result of a severe attack of Texa.s fever complicated by inbcniili'r 
abscesses in tlie lungs. 

The second animal died 17 days after inoculation having 
vague symptoms of “ malaria and spasmodic contractii""’ nt t 
masseter muscles. ^ 

At the post-mortem examiiuition, the spleen was fon '1 ' 

very greatly enlarged, and there was congestion of the intc-, ae^ .u'l 
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fhere was no hiiciuatuna am! m> rod sonuts oxiulaio in 
.mu. 

i)f these animals had reaeted tn tlio imu ulatido. 
ileaths are eonsidered to have hooii duo to iko Miri in.i- 
vviv discredits the method, iieeauso siiuilai doatlis lia\o 

n HI " “•J 

li,ifiv.'d in very large mimhers ol cases among newly hongki 
,1,1s will' ll have not been inoculated. 

I'lu' i'll' ts colleeted during the course of tin' outkreaks reforied 
iiitlii^ liaper shew that immunity conferred hv iln' siiiuiltai"'ous 
,„iil;,ti(in method persists for periods of at least live vears. None 
',l„. animals inoculated during shewed the sligluest sign 

y.ing infected, although no special precautions were taken to 
Mieit them from infection. 



COCONUT: THU WEALTH OF TRAVAM'oki,;. 

BV 

KUXJAN I'lLLAI, M.A , B.Sc., Bh.D.. 

DirerUh of it/t'l Fif^hcrie-'f, Trovrincoi'f'. 

IXTUODUOTORY. 

'Ira VANOORK, tliat iiaitoav strip of teixitor}" nt tlw sinith-wos!"! 
coriior of Tudia, stret(Liii? from Cape Comorin in the south to (.‘mlu 
in the north, having a length of about J74 miles from north to smiti 
a maximum breadth of alxiut 74 miles from east to uml :i t-ir, 
area of about 7.(500 .square miles, and inhabited In- a jKipiiliitin. 
about 3^ millions, i.s the largest and most prosperous Natiw Str 
in the Madras Pre.sidcncy. In point of size it is oulv alidiir m 
fourth otthe State of Mysore ; but its revenue ismore tluii' mv-l: 
of that of the latter. Every foreigner, who visits tiu' i dumi ; i- 
enamoured of the riehness and splendour' of its naiuial U'sna! " 

that at the very fir.stsighthe calls it a land overflowing witlinnlk iui 

honey. Though this is an exaggeration, it i.s not witluuita -mui 
substratum ol truth. Poverty there is in plenty in Tiur. luo'ir a-::, 
other parts of India : but entire pauperism and ahsoliili- sranritu; 
are not so common as inother parts. Though ocoasioiuill v iw]i- 1-. 
oil account of scarcity of rains, the country has nevei Iri'UvwM: 
by one of those dire famines which have at different tuiu's 
indescribable havoc and enormous loss of life in British liuluu Wf ' 
is the cause of this significant difference between Trav uaurr an 
other parts of India ? Rice, which is the food of the penpli'.nn 
being produced in sufficient quantity to meet local re quuf 

* A paper riad at the J'jfth Imliaii Science Congress, Lahoi'o, 
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I on^b it s til® ®’' 0 P country. Local production 

icimts f<> only two-thirds of the quantity required, while 
fthiid is being imported from Burma and other eouiitries. 
[l-siillicie [ic\' in the matter of food production is not, therefore, 
ecaufe ot the happiness and contentment id the people of 
[Tavaiifoie. What else can it be dne to ? The answer will be 
(lls>v!deiit to one who takes a trip in a boat through the long 
(Tftihes id liackwaters which extend praetically along the whole 
nintli of the country. There one will see on edher side, miles 
iiid miles oT lands covered over with thick and luxuriant groves of 
liat Iwautiful and attractive species of the pabis which botanists 
j11Cooo,s lotci/eroandwhich is familiarly known to laymen as the, 
(iconut palm. It is this palm which has contributed mainly 
.1 the present prosperity of Travancore. Fi'om it the people derive 
lieirmaiii income and from it the Goverranent gets a large portion 
f iisioveuue. There is no part of it which is not useful in one way 
t iinother. The kernel inside the nut, which is the most valuable 
art of the coconut products, is used iit India for culinary purposes 
nthet as such or in the form of oil which is extracted from it, and in 
Europe it is made into sweets, biscuits, and other articles. The 
coconut oil, wh ich is the essential portion of the kernel , is being largely 
usd in the manufacture of margarine, coconut butter, soaps, and 
landles. 'I’he cake, that is left behind after the (jil is ext-incted, 
ic a valuable cattle food and a still more valuable manure. The 
luilk especially of tender nuts is a delicious drink the excellence of 
'luch can only be appreciated by those who have had the fortune 
to quench their thirst with it after a tiresome walk or a long ride, 
file juice, which is collected from the unopened spadix, when fresh 
lad unfennented, is an equally refreshit^ drink ordinarily known a.s 
,'ddy ; when partially fermented it becomes a slightly lutoxiiiatiiig 
; and when fully fermented and distilled it yields an alcoholic 
kinkcall.'d anack. The shell, which covers the kernel, is e.xcelleiu 
|® 1 , and takes the place of coal in Travancore. The husk surround ■ 
®?the shell, when soaked inwater for about six months, washed, and 
‘k^ned, becomes coir from which yarn, cables, ropes, matting, loof - 
“oSi and various other articles are made. The dried sheaths 
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of flowers are used as fuel, the leaves when dried ai' j 

excellent' material for thatching houses, and the ^ 
matiue makes fine beams and rafters for buildings. jiTg ^ ^ ' 
which supplies food and drink to man and gives hit laattrnl 
construct a house to live in, and well does it desi thu 
“ Devavriksham ” or “ Kalpavriksham ” (the tree nf hcavei i 
name which has been ascribed to it in the ancient liiiu:ni litfru,, 
and which is still current among the people of tlu> , 
Coast. 

Origin of coconut cuLTiv.iTio.v. 

As regards the origin of coconut cultivation in Tniviiurot, 
different theories have been advanced. )Some are cntirelv 
on legends and others on linguistic and other evidences. The Itv-Hui 
most widely believed by the people is that “ Kerala," which islict 
another name for Travancore, was once under tlie a«a and wjs 
reclaimed by the magic wand of God Parasurama, that the rerliiiiiiid 
country was parcelled out and distributed to a number of Xampiidin 
Brahmins whom Parasurama brought from the north, and that 
the “Kalpavriksham,” the coconut palm, was given to the ((ilmik' 
by him as a heavenly gift. It is difficult to sift the diaff fniiii tin 
grain in such legends and to get at the truth underlying them, it 
any. There is, I believe, geological evidence to show thnt Travamot' 
has been formed by the rise of the sea-bed by some inovcinei’t "t 
the earth, and there is also linguistic evidence to support the tluorv 
that the coconut palm is an introduction into the country lictii 
outside. Out of these facts the fertile brains of the ancient Imliaia 
must have woven the story of Parasurama, giving it a relinii'''- 
cloak, so as to appeal to the minds of the illiterate !iia,c3e,s. Ih- 
is all the justification that one can And for the Parasiirama legend. 

Coming now to the hypotheses based on linguistic evident, 
it must be said that there is no unanimity of opini'Oi regardiiu 
them. The one that is generally accepted is that “ ker un, a ccir 
tracted form of “ nalikeram ” which is the Sanskrit wore, fur eocoi'-'H- 
was brought to India from Ceylonby the Singhalese, wlu tossed o”- 
somewhere about the 4th century A. D. and who now f' ’ n tie 
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1,1.1 community of ‘‘Thivvas" ,,i Ksuav,,.,- 

• yhivvau is considered to lie a corruirt iuini „l ■ Duip.,,, - 
ai - ■■ Eshava ” a corruptioiiof “ Siinluila " " 

tMiatiw- if'eyloii. The “keram,’' which the Siii.^lud. sa imp,., ted, 

said , ' have giveiithe name Kerala " il,,. ,„umi v i,. „lii, h 

j,li;iuluT d. The Tamil and Malayalam names t,,r Viai 

..ppivt to ihe above theory. The Tamil name Tlienkai." iV„i„ 
jlii.h the i\l.'layalam name “ Thenga has been den\v,l. hmmus ih,. 
ijiiiitfrem ihe south {“Then” means south and " k.ii " fnnt. 

I'niit that was brought over from the south, in esmn.dili- ( .Ai.in), 
Tlii'thcovv appears to be plausible even on a Miiisiilcianiui ..1 the 
accepted hypothesis about the orieimd home ni tiu' 
,„n.iuU palm. Some are of opinion that it is a mitive <d Sutuh, 
.liiierici. while others think that it Ixtlongs to some islamls m the 
.bi.ifii; Archipelago, most probably Sumatra and .lava. The latter 
tjiixaivs to be more probable and is ;it any rate aecepled bv llie 
iMjarity of those who have investigated the (]uestion, I'loiii the 
i vkleiiw (hat has been (tolku-tcd it is not far wrong to infer that 
eimmitwas c.airied by oceanic currents from tlie Asiatie Archiiielngn 
MSt'.vard to .South America and westward (o Ceylon, and (kal frnm 
he latter jilace it was imported into India. Wludevcr bi' (he s.imaa' 
tinm which, the palm has been introduced, there is no doula. that n 
imist havii established itself in the Malabar Coast from verv .an ly 
'imes. The ancient Sanskrit literature dealiiig with the Ayurvedic 
•vstoni of medicine contains many references to the medicinal prii- 
irniias of the different coconut products, which is sullicienf pro.. I nl 
hi' antifjiiity of coconut cultivation in India. When once it ha.s been 
'i.tiiidni ed and its uses have become known to (he ]ieii|ile, (lie 
hvelupinent of its cultivation must have taken place as a natural 
■*(l'wneei.l events, 

Coconut initustry in Teavanooue. 

For I very long time, however, the u.ses (d l■c.cll|>ul. m. i ■' 
’''■f'! litt' , known outside India and probably even le 'a , 
■U.ibar oast. When Europeans first opened trait- 
''■) too ■ no notice of this palm and its produce. I'enn' ■ > ■ ■ ■ 



AGRICULTURAL JOURNAL OF INDIA 


ril2 


IXIV, 


the chief article exported from the Malabar Coast, aiii :hi: terr . 
which produced it in abundance was known among t , ' Eiiroj»> 
as the land of pepper. With the advancement of DiKesj,, Jr 
19th century it was discovered that various high: ; u.sofrj 
valuable articles could be manufactured out of coininit 
and a demand thus arose for them in European miuiM'ts. 
outbreakof the presentwar Germany was the chief couiitn-tuwH-. 
these articles were exported, and there they were maiL' use of j,, . 1 . 
manufacture of soaps, candles, margarine, etc. The magi.iinp ,, 
the export trade of Travancore in coconut products could beitoilizu 
from the fact that during the three years before the ombreiikoftLt 
war she exported on an average Rs. 1,82,00,000 worth of these atiii h 
annually, which represented nearly 50 per cent, of her e.xpori trwr 
The articles exported were chiefly raw products such as cocom!! 
copra (dried kernel), oil, coir, and fibre which togetliei acroiuiw 
for nearly Rs. 1,65,00,000. The po.sition of coconut aiiioii:; th 
factors contributing to the prosperity of the country, to wluili . 
have already referred, will be evident from the above figures, lliav 
also referred to the fact that Travancore imports one-thiid oftheriii 
she requires for local consumption, i.e., for about Es. l,25,iiti,(K«. 
The people grow coconut and sell its produce in foreign nwrkfV. 
and with the money thus received they buy rice from ciutsilo 
But for the abundance of coconut produce and the large export true 
that has become possible m consequence, the people would not ha V 
had sufficient money with which to buy the rice so essential t" tlifi: 
living, and their lot would then have been quite different fioni'diu 
it is at present. Fortunately for them the country is so pleitiial',' 
blessed by Nature, and the soil and climatic coiiditimrs are ■ 

(uiaigcnial to the growth of the cocoimt palm, that tliev are al ia r 

get a handsome return from it without much labour or treiilj'' 
But, with better attention and care in the matter of cultDatwiiai.'' 
manuring, it is possible to increase considerably the income ticfi 
this crop. The people, I am glad to say, have begun to realize th' 
folly of not utilizing the blessings of Nature to rue 
advantage, and are at last bestirring themselves in the il' relopn'f" 
of their coconut cultivation. 



COCONUT : THE WEALTH OF TRAVAXCORE 


6lS 


Jjj,. , :o;i under eoeouut in Travancore is not after all mvuli. 

,1 'turn is not anyt.liirg like what it is capable of vieldipf;. 
I'vfoTtue-^ ’!y “1 '[''■«''aucore for the eollection 

iiunial .^ricultural statistics and for the publication of periodica I 
,r„p foi'pi .>>ts. It is not possible, therefore, togivo accurate infonu- 
itien abiU'i the acreage and yield. On a rough calculation, it is 
f.iinutted that out of the total area of the State (4,S(i+,000 acres). 
,,„eiuit occupies only about 250,000 acres, and that the total output 
„i ruts ill a year may amount to about 500 millioiisou the assumjition 
„i'ai) average yield of 2,000 nuts per acre, which., if anything, is bui 
:i iiiiuwvative estimate. The export of cop/n. oil, and nuts aecouuls 
i(,r about :125 million, nuts out of the total judduction. ami the 
Idlaree of 1.75 million nuts is beirg comsimicd in the eountry Itself, 
flu' export of 325 million nuts before tire war brouglit into the 
luiiitrvii sum of Rs. 1,82,00,000. If by paviig better atfeiitiou 
in ciiltivatioii and mairurirg the output of (ocouuts is doubled, 
wliiih I sliall show is not an impossibility, the quantity available 
inr export will ir.crcasc to 825 million nuts, which will raise 
tb national income from coconut products to not less than 
tiva (Toies of rupees even if the export is contiiied to raw products 
a.s copra, oil, coir, etc. These arc being sent, to foreign 
'tinutues for beirg manufactured into difterent finished articles, 
iiml if this manufacture is urdertaken in the country itself, there are 
immense pxissibiliiies of in.creasirg its natural wealth still further. 
The very thought of this question overwhelms one with the 
wstress of the field that uriolds itself before the mind’s eye 
hr the development of the natural resources of ee'en such a small 
state as Travancore, and what can one say then of the piotential- 
ides of such a Vast continent as the British Empuc i 

Cultivation of the p.\l5i. 

Before proceeding to show how the coconut industry of Ti'avan- 
ought to be developed, I shall describe as briefly as possible 
liow the palm is now being cultivated. It tludves best on Uv 
littoral , rea, particularly on that portion of the couiiti} vviuch 
bet’- I'en the sandy deserts of the coast and the sun-immi -rue 
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tract of laterite formation to the east of the backwati 
best suited for it is a loose and friable sandy loam, whii ' 
met with in the area specified above. Looseness of s( i : ^hiili -iri 
admit of the free passage of roots, is an essential co; itinn j,' 
successful growth of the coconut palm. Eichness oi 
seems to he a less important factor. If the soil is po ,| Imt j,,, 
the roots will grow to a length of 20 to 25 ft. in search of inod 
make good use of the materials available within tlnii w ide rmlj . 
On the other hand in a .soil which is hard and imper^■i.Mls, liuwnn 
rich it may be, it does not show a healthy growth, milieus .i,i, 
a soil is made friable by the addition of sand and linie, .VIiiiikIj,,, 
of moisture seems to Iw as essential to the growth ol tlm nio,];;! 
palm as looseness of the soil. Travancore has a rainfall vann^ 
from 30 to 2.50 innhes per annum. She gets the benefit of Ijnth i!;, 
south-west and the north-east monsoons which togetlui n/wt. 
period of about seven months in the year, from June to UiMfiih’! 
and the only dry weather that she e.xpcricnnc.s is diirii'e tlm iiidutr.: 
of January to hlay. In places where the heat is most severtividt 
the coconut palm is irrigated dining these months, and at etb. 
places the soil is worked up to such a fine condition just ln'i-ri' 
the cessation of the rains as to conserve sufficient moisture ta ('nhi'- 
the palm to tide over the hot season without mud', injury, f 
irrigation luin. be resorted to in such jilaoes the yield can im de iU 
be increased. But iirigation in thc.se jilace.s is impiactH alile, 
hence cultivators have to be satisfied with the diiniuished yi"il 
they get. Though a loose sandy loam is the ideal soil for the cnhiva' 
tion of the coconut palm, it is by no means confined i" aiidi sin' 
in Travancore. The cultivation is being extended piariirallv "Vr: 
all kinds of soil. The sandy deserts along the coast winch (nitu:- 
little or no plant food, the heavy clay soils reclainu'ii Iicm 
backwaters, and the infertile lateritic soils of the hills m n hill-hc]'''' 
in the interior of the country are all being brought undi ' din u"] 
the natmal defects of the soils being rectified byartific inctW- 
The sandy deserts arc enriched by the addition of rich - ■ hum tie 
, backwaters, the fertile but impervious soils reclaimerr u.om h' 
baclcwaters are made porous by the addition of sand, ai the p ■ 
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L^nie improved by the addition of .;ai..,i i,./; 

Lupes. 5y methods almost every kind ol sod inoi a id 
[,lie low '’ing sub-montane parts of Travancore. wltnr 
L;ite is vwum and moist and the temperature remarkablv 
jIlliK yea:- round, varying only from 70’ to 00’, has lie n luad.' 
^iiablo iov coconut cultivation. The only limiting factor is ih,. 
^fssnee o: a' hard and impervious sub-soil. Where the siih -.ui 
lU'-d jiorous to a depth of about A to 3 ft., tiiere the rn, nmn 
nlnt ifiaovs satisfactorily. Even steep slopiis ivlueii .satisfv tlii.s 
wsiitioii are being used for the jiurposc by forming terraies n. 
ijfVfiit washing and to conserve rain water. 

Among the varieties of the coconut palm met witli in Ti avaiu-ore 
smaiiy as tO have been counted. They diller from one aiMiihei 
ii various jKiints, such as colour, shape, and size of the nuts, tide kiiims 
I the outer fibrous covering, thickness of the kernel inside, tlui 
il.roiitentofthekernel,andtheperiodofmatiiritv of the ]iaiiu. In 
ciluiir. difi'erent shades of green, brown, and yellow are iiu't with. 
Aci'orditig to the size the nuts can he classified as small, ineiliimi. 
aiid large. The thickness of the fibrous covering and of the kernel 
and the oil-content vary considerably in difi'erent varieties. Tnder 
Miiiiil conditions some varieties begin to bear iti ll to t years and 
■ithrts in 7 to 8 years, and on this distiiietion the coconuts can be 
'iassilied as early and late varieties. The life of early varieties is 
rot more than 20 to 25 years, while the late varieties may live up 
In 10(1 years and more. In the selection of varieties for cultivation 
dl the above factors, except perhaps colour, must he taken into 
('itdderation. The ideal variety is one which has llu: longest lile 
ltd which produces medium -sized nutshaving a thin lihrons covering . 
hick kernel, and high oil-content. Dwing to the lack of siillicii ni 

in tlie selection of seeds several iindesrraiile varieties lia\'n l i i't 
idtivati'd in Travancore, but through the advice of the Agricuii m d 
Depattnicut there has come about a decided improvement m '■ 
directicn in recent years. 

Tic seed nuts are usually collected from middle a " ; 
hieiini which ripen in the dry mouths of Aiiril aii'l 
-'idered > be the best for seed. In harvesting t!'.' 
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cultivators take great care to prevent injuries to the ^ .hryt, p 
nuts that are collected are stored in buildings for a con 
during which period they dry up to some extent an.; lose a 
portion of the milk inside. They are then planted in 
pared nurseries, usually in July. In a couple of months ..iter planj, 
the nuts germinate and in next June they will have rlirown mit 
or 4 leaves when the seedlings are transplanted. On low 
which are subject to immdations, experience has taught the tv.,; 
that it is better to plant 2-year -old seedlings. On laterite s.i 
also, where there is trouble from white ants, it is advisable to pla'i 
2-year -old seedlings only. Though the usual time ol transpliuj;,, 
tion is the coinmeiioement of the south-west monsoon in order ilib 
the plants may establish themselves without the help of irrigatid, 
before the setting in of the hot weather in the month ot Deeemlt-: 
it has been found from practical e.xperience that if the .seedlings ai. 
transplanted in Decemloer and irrigated during the first hotweath 
they become hardier and are able to withstand drought in .siilj.scfjiifi, 
years better than tho.se transplanted in June. Of oourw. tlu 
method can only be adopted in places wlrere ther e iiS facility ic 
irrigation. 

In low’ lands subject to water -logging the seedlings are phmtfi 
on ridges which are made at first 10 to 15 ft. broad and at least It 
above the water-level. As the seedlings grow up, the trerithes i 
Ijetween the bunds are filled up and the level of the whole land 
gradually raised until it is at least 3 to 4 ft. above the water-lev.. 
On elevated land.?, which generally contain laterite soils, the scedlirtg. 
are planted in pits, the size of the pit varying in propor tion to tlv 
height of the land and the hardness of the soil. The biggest pit. 
measui'e at least 4 ft. cube of which about 2 ft. are filled "W 
siuface soil and manure before the seedlings are planted, arid u> 
remaining 2 ft. are gradually filled up during the tir-t 3 
after planting. 

Among coconut cultivators of other counteies the pnestion i 
still under discussion whether it is advisable to cultiv. te eatcli 
crops on coconut gardens. In Travancore it is invari.'bly 
|iraetice to grow .such crops, ©.specially on lands which .or. ’:"t P" 
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inplaiit Is. the first 4 or 5 years. The erops tlutt nje usually 
jjitivited ae cassava, other roots, pulses, bauaua, and dvv laud 
Of ' iese, cassava seems to be the least suitable, not becauise 

’ll t ^ 

(ismorp exhausting than other crops, but because it is ordinarily 
.uliiviited without manures, while cattle dung, ash, groou leaf, and 
,;lier manures are usually applied to other cro]is. It is a bad 
jraitice to cultivate any catch-crop on coconut gardens without 
ie application of manures, for in that case the soil fertility will soon 
■et e-xiausted, and the growth of the coconut palm will to that 
'.yrnt affected. But if catch-crops are maiuired jiroperlv. 
here is ii» danger in cultivating them for the first fi iii‘ 4 years aftei' 
Mi'.splauting the coconut seedlings. In the interests of the coconut 
isffell as of the catch-crops it is advi.sable not to raise the same 
■,iuh-cr»p every year. Difierent crops must bo cultivated in 
iitatioii. prominence being given to ])ulses, aii<l thi.s is what is 
eing done in Travancore. 

Ill the matter of manuring there is much i ocmi for improvement 
II the methods of Travancore cultivators. They are no doubt 
aware of tlie fact that manuring will pay ; hut owing to want 
"f capital and sometimes owing to theh negligence and indifference 
they are not doing all that they ought to do in the matter. At the 
time of transplanting they invariably apply some ash and a small 
piantity of common salt. This they do more with a idew to jffuvcut 
the attack of white ants on the seedlings. Subsequently most of 
the cultivators apply ash regularly every year, and some also cattle 
md sheep manure, green leaf, and occasionally some common salt 
Jtwell. It is a common practice among them to ajqdy u mixtuic 
"f ash and salt to the crown of the palm which has been fotiiul to 

ail elicctive method of keeping off beetles, dheseinamucswill 
t.atuially be washed down to the ground by the rain and will he come 
availabli' for absorption by the roots. Thus two birds are killed 
'■nth oil.; shot. 

l\e have aheady seen that one of the chief factors that eonu i 
hate to the successful growth of the coconut pahn is raoisiui r .lud 
'hat, e.v :ept during the hot weather period of about five iimiimv iln- 
ffinfall n IVavancore is sufficient to ensure the su)i])lv.if ilu' required 
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moisture to the soil. During the hot weather in - 
resorted to except in some portions of the sandv 
the coast ; but in other places cultivators have fi; 
practical experience an efficient method for the co 


^'1 rnit fc. 


moisture in the soil. In June, at the commencemein th,. 
west monsoon, l)eds are taken around the palms inui iii.ft,, ,,,[] 
rain water and let it percolate through the soil. B\ this nietl,, 
surface washing is reduced and the porous soil ani salj..j„j| „„ 
thoroughly soaked. The rainscontmue till December, « hejith,. i..J 
arc filled up and the whole garden is given a thorougli diitgii.i. t,, 
depth of a foot or so; By this digging the weeds arc ceven'd a,, 
the soil is reduced to a fine tilth, which helps in the coiiscrviitiiiiin 
the moistine that has been absorbed by the soil duriiic thr rail, 
season. A more efficient, but less expensive, method of utilmi;. 
to the best advantage the natural rainfall in the cultivation of tii- 
coconut palm than the one described above, it is difficidt to think il. 

Fi'om what has been said regarding the methods of (niltivanm 
oommoiJy followed in Travancore, it will be seen that there ore .sevfiai 
excellent practices whirffi the (mltivators have learned from thti: 
long oxperieiK^e, and whidi can safely be recommenderl lor iuluiiti-it 
in countries where they are not known. Promiirent atnoiig thw arr: 
(1) the addition of silt to sandy soils and sand to clay soils to ciino: 
the natural defects of soils; (2) the terracing of slopes to ]ii'(‘\vLt 
surface, washing ; (3) the principles of the selection of seed i iii? 
and the care bestowed on their collection ; (4) the ii])]dicatiiii! 
ash and common salt to the soil before transplanting the seedliris 
to prevent the attack of white ants; (5) the planting of g-vMr-ci'i 
scedlijig.s on lands subject to inundation and on hilly lands 
there is white ant trouble ; (6) the cultivation of catch-crops 
coconut palms for the first 4 or 5 pars ; (7) the appliiaition ul aJ 
and common salt to the crown of the palm as a preventive agairi.' 
the attack of beetles ; (8) and la.st, but not least, the imitlirr c 
making beds around the palms in June and of filling th ni up 
digging the whole ground in December in order ti odlectaw 
conserve as much as possible the rain water and utilia it tc d''' 
maximum benefit in coconut cultivation. 
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I\; IIOVEMENTS BY AGRICULTURAL DePARTMEM'. 

Bvsiiv: prominence to the good points in the ,,i 

friwiiion cultivators, I do not mean to say that tkcir na iii,.,!- 
or that the practices referred to aliovc art- 1 cii:- ailii|ii. li 
,, :i]loftlMU- There are many in Travaiu'oro wlm. 
ij.,sav iiuliii«ence,do not follow these practii es. aial ore nl th,' i liiri 
, 111 , lions "1 the State AgrictJtural Dejiartmcpt is t„ lncak iliis 
ijilol of r^norance and indifference and to exinal ilunucluiui 
juM-ouiitw the excellent methods that are licin;; pra, tisoil in 
(„t?. .Uoi'g with this work the department is also diAoiii-u n, 
(leiitkiii to the general question of the iinjirovoment of ,n<nii,ii 
iihivatiimi ill regard to certain aspects whieh ara little known to 
riiViiiicoie cultivators, and which, though known, are i!eo|e,i;fecl 
vtlw majority of them, I shall describe as hrieily as iiossitle the 
irktliiit is being done by the department in this direction, 

Owi of the chief defects of coconut cultivation in Ti avaunore 
iOViTcrowding of the palms. Where there ought to );e 50 to 7n 
iilins only. iOO to 150 are usually planted. The evils of over- 
ninvding arc self-evident. In a thickly jilanted gaidcn the jialms 
at the peiiphery are found to be more productive than those in the 
iiituidi, though there is no difference in the lieafmeut. Those at the 
ictipheiy get more light and air and hence ate in a better coialilioii. 
It laimot lie said that Trav'ancore cultivators are igiairant of the evils 
'iiivi'i'criiwding. There is a proverb current among them rcgnnling 
lilt' (listanee at which the palm is to be planted, aial if they had onlt 
blliiwed this wise saying of their ancestors thev would not have made 
iiiistiikcs. 'file proverb says that on low hinds the distance betwtsin 
ilie palms should be 4 dhannus (a dhauuu= 10 ft.) aurl on high lamh 
UUiiii'is. The proverb, if anything, errs oidy on the right side. 
■Idi.stai!, ,! of 30 to 40 ft. appears to be more tliaii the actual riupiirc 
g.j to 30 ft, seems to be ample — 30 ft. on low lands and go 
l*>gh lauds — and in that case the number <if jc, dims ii' ti,, • - 
be .,1) to 70. In recent planting.s, I am glad In-:-, 
hstnicp- adopted. 

In ' gai'd to the selection of varieties, wo ha', 

4'it th- methods of Travancore cultivators, or ■■ 
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of them, are far from primitive or unscientific. Tlr 
of seed selection are to produce the maximum nunil» - df 
the maximum quantity of copra per acre (the dried ' . viej j, 
is called copra). Of the different varieties met with Trave , 
there are some which require only 1,200 to 1,500 nm ■ tu matf 
candy (800 lb.) of copra; while in the case of others the ih<e'', 
required goes up to 2,000 and 2,500. Varieties of the loinier i- a 
which yield nuts of medium size, must be selected for ] 

the case of large nuts the number per acre will be [)rii[K)rti(i|.;.;* 
small ; and iu the case of small nuts, though the number mar b la,, 
the kernel inside is so thin that the quantity of copra obtaiirdhi 
an acre will lie comparatively less. The golden rule to be (il)s<itv. 
therefore, is the selection of medium nuts with thick kwj-.eL 11 
rule has not been universally followed in the past, awl li-i 
very many undesirable varieties have come into actual (;ulti\iitii-:: 
To prevent the repetition of this mistake, the Agfiiiilniii 
Department has during the last two or three year.s selected ic.;; 
of the desired types and sold them to the public. This vurk i 
being continued, and to eiilargit its scope the department In 
also assisted in the iorraation of a private firm to carry na tt 
same work. 

The greatest possibilities iu the improvement of coccimt luiltiv. 
tioii in TravaiKiore lie in the method of manuring, and it is i! 
solution of this question that has engaged the prominent attom. 
of the Agricultural Department during the past seven or eight yciiis 
The department has tarried out a number of experiments "lU. 
tlifl'erent manures, most of which are still being coiitiiuied, and Ire 
obtained highly encouraghig results. The majoritv nf soils'’ 
Travancore, except those Ixudering on the backwateis and U' 
alluvial deposits on the lianks of rivers, are deficient in LuiUj- 
nitrogen, phosphoric acid, and lime. From a luunbor of samph 
of soils analysed, it is found that the composition vario' somet'h" 
as follows : INitrogen, O'OO to 0'17 per cent. ; phti.y 'nuii' 
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_ jliesi-, . aunot be considered sufficient for the iToimmr.euis oi 
palm. It has been calculated that a crop of .’.(lOii nuts 
,j jcrf \v:.i remove from the soil about 18 ll.i. of nitinoen, ]|,, 
iiiehorie und, and 38 lb. of potash. If the ie(nnii‘inei:is (or tin- 
,„vtli iiutl nourishment of the palm are also takiui ii io aiKon t. 

of plant foods to Iw added to tlie soil anmuillv. in ordiu 
npn'veiit its deterioration, must be not less than -14 Ih. of nitropiMv 
.pi, „( phosphoric acid, and 60 lb. of potash. Tltis is of murse in the 
soil of medium fertility. Butin the case of soils whiih are 
A, optionally poor in phosphoric acid and to some extenl in nitroeen 
iIjj. but iairly rich in potash, as Ti-avancore soils arc. tlu- lirst two 
[list be added in larger quantities, and the last in somewhat less thai 
lithe usual proportions. Travancore soils also eontaiii xer\ little 
lime, and lime is essential to such a longstandii'g c rop as ihe i-oc onut 
pjlin to neutralize the acids that are formed in the .soil and to inpirove 
itspeiieval texture. Common salt has been found to he a valnaltle 
niamire tc.) the palm. The Travancore ryots liave, learned it by 
f.v-perience, and the scientists have declared from tlicir analyses that 
asmufih as 60 lb. of sodium chloride arc removed from an acre hr- a 
heavv cro]), Near the coast, where there is lire pxissihility ol the 
dj-soil htung infiltrated with brackish water, the a)i])]ii:ation ol 
'■emmon salt can be dispensed with ; but in other plaee.s i1 is iiulis- 
piisulile. Keeping the above facts in mind, f have jirepared a luaiinri! 
[nr the coconut palm consisting of ingredients a vailaltle in Ti avam ia e. 
Ihave mt goite in for artificials because they are not easily available, 
U'd, even, if available, they are too costly to become widely pojuilai 
mths near future. Mvmixture consists of 10 lb. ofoih ake, 20. lb. 
! ash. 2 11). of fish refuse, and 1 lb. of common salt per tree. 1 n t In 
[ilaee of fish refuse bonemeal can be anhstituted, and in soils wlioo' 
hie contents are poor, 10 to 15 lb. of qiiicldime are also adilcd ni n ii 
let 3 years. The above mixture has the following aver.igc i omposi 
hiirogen 0'53 per cent., phosphoric acid TOl per ci iit iio 
[ictash O' 74 per cent. 

several experiments have been carried out with tbe ■ 
ieth by the Agricultural Department and by jrrivaie i,. - 

supc'vision of departmental officers, and 'U'' d.a: u'-' 
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produced exceptionally good results, 
of a few such experiments. 


I shall give h 


[XIV, 


No. of palms : 
man II red 

Year 

Total produce 
; in nuts 

A VO, 

liur- ; . 


IfKW-lO 

! « 



1910 11 

1 67 ! 



1911.12 

223 ! 



1912-i:{ 

ISO 



1913U 

573 



I9U-15 

669 

'ill 


1915-10 

919 

''1 

lOfI 

1 912-1 :{ 

1,000 

M 


191311 

7,000 

'.ii- 


19U-15 

6,000 



I9I516 

9,000 

I'M 


1911 12 

11,300 



1913-14 

19,400 


'2m 

1912-13 

3,989 

15 


191.3-14 

9.857 

:-:o 


1914-15 

10,042 

f;i 


1915-16 

11,862 

IT 

KIO 

1914-15 

1.193 

11 


1915-16 

2.309 



1916-17 

4,167 

11' 


The trees in the first series were in a very poor nouliTirr 
the commencement of the experiment owing to long i rgli-i t, li' 
second and third series were conducted on lands of nnxl'jim fatil*'' 
and with trees which were not so badly neglected ; and dio Inst i»'" 
series on poor lands and with trees badly neglected fur luiig tm.' 
The statement given above clearly shows that there har 'nii pint' 
menal increase in the yield of nuts inconsequence of rei inr luairrt- 
ing. The highest yield obtained is nearly 92 nuts per ]' m. I' I'* 



coconut; the wealth of travaxcolk ho.. 

■gtwisfvc: .ears for long neglected t.recstoirt'„.l,u.,.,h,^vi,.l,i. i,„,, 

,jij,h!uiv' I'ot been so badly neglected IwaA' n,iih. up m ilns 
,rjinfii» '’ears as the second serieso{ex|icniu,.i,|s >'n,,',v,, 1 -. i|,. 

sio iestlie trees were so badly iicglci tnl liuu ii.,. p 
,,,|v inm'-'ed to 47 and 41 mits respectively in tluv.. i,,,,, vr:i! ^ 
Itissiiret.i increase still fiu'ther in siibseqiieni yeaisA|.,l (mu,, up i, 
itfvield 111 the trees in the first scries in arotlier thicc ..r |,,ur \r.ii 
T’ck'SSiHiilrat these experiments teach w that uiuhr pinp,.| u,,,u„i 
j|,„tlievii‘l(l of coconuts will iucrease tu as iiiiuh ,i< !ioi.iii.,ii 
Ifjjtper p.ilmper annum. When dealing with the out put i.| 
iiiTniViiiimre in one of the previous paragiaqilis. I havi* stutcil ih,ii 
ill,, iivwage annual yield for the whole of 'rravaiunrc l aii to put 
Jiiwii at 'J.OOO nuts per acre. Assuming that the tree's an' plauti'il 
,,i ;o to the acre, this only works out to an average yield of 'Js,', mit.^ 
p.r tree. The numerous experimetits conducted hv the .Igrii iil- 
itiiral Dt'pai tmeut have proved uuinistakablv that this awnige yield 
(Uii be move than trebled. In the face of these facts, does any on. 
^till think that the statement I have made in the earlier |iorf inn of 
this paper, namely, that the outputof eocouuts iuTravanuore ciui be 
(l.iubkl is an exaggeration ? I have been making a special stiulv 
..ifhe problems of the coconut industry in TTavaucore, and f am 
I'iiiiviiirtid that it has a great future before it, and that the i ountry 
has ill this industry great potentialities for iuc.reasing its wealth 
and fur lidding to the material prosperitv of its population, Whai 
is it that has to be done for the development of the»' jiotentialh ies ' 
file answer is simple. Spread knowledge among cultivators and 
iitliiid them all possible facilities for the purcha.se and u.se ol iiiannri.s. 
i'll’ IraA-ancore Durbar is no doubt doing something in these direi - 
'mi’s through its Agricrdtural Department ; Init there is a gii':ii 
'hid mine remaining to be done, and this is all that 1 ean sav dmiii 
the matter in this connection. 


Pests and disea, ses. 

^e'viid other problems connected with the cocoioii 
ciig' ying the attention of the Agricultural De' ■ 
*ttainpi,, the method of manuring, i.e., whether m ■ a. 
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be applied in one complete circle around the palms or ; . hj[j 
or in one- third circles ; the question of breeding cocoiiur, iiicir4i.[^ 
produce a variety possessing all the good qualities v ucli I 
referred to when dealing with the selection of seed nut.-,, and severs 
other Idndred problems. As no satisfactory soliUi.iu af 
problems has yet been arrived at, Ido not propose to uaal witli tt 
part of the department’s work at present. Nor do I widi to take a 
your time by entering into a discicssion of that wide and importji 
subject of pcst.s and diseases of coconut palms. A full treatment e 
this subject will require a separate paper to itself, and mudi uijn 
time than I have at my disposal now. I may simply meiitk, 
however, the serious pests and diseases that Trnvancore cnltivatijt 
have to contend against. 

Among the pests the most seriou.s are the rhinocwos Wi 
(Oryctes rhinoceros) and the palm weevil {Rhynchophorus fern,] 
nojs). Since 1914 a new leaf-eating insect has also been found 
attack the coconut palms. The hairy caterpillar of this insect fa 
away the green blades of leaflets leaving only the mid-ribs, 
belongs to the family Limocodidae, and a similar insect found on 
coconut palms in British Malabar has been identified by the Imperial 
Entomologist as Coiilheyh rolumla, Hmp. From till appearance th 
insect found in Travancoro seems to be the same. .In Malalwr it: 
outbreak was observed for the first time in December, 1916, niidii 
Travancore in December, 1914, The Travancore Entomologist li;i 
discovered a natiual enemy of this pest in a hymenopterons iiisc 
by which it has been found possible to control it. 

The coconut palm is subject to many infectious diseases, fl 
commonest of these are : (1) Leafdisease, caused by Pestnhr.ifi 
marum ; (2) Bud-rot, similar to the one attackhig the pabinra pab 
in the Godavari District, caused by Pythium. palmivormn ; (3) btei 
bleeding disease, which has been fully investigated by the Gorft 
ment Mycologist, Ceylon, and which he attributes to 'Ilndenop 
ethaceticiis ; (4) Boot disease, which has been investigo’ed b} > 
Imperial Mycologist, India, and the Mycologist of tin' 
Department of Agriculture, West Indies, and which is acribute 
a fungus of the genus Botryodiphdia. All these diseases are 




COCONUT : THE WEALTH OT TH AVANf'OIll' 

inivac lire— the first three only in mild forms ,.i‘ 

|i!i- the last in a more serious form over a widei ... 
piitdiseii'' been in the country for well-uinli .in i. . 

; i.iit the people took no notice of if. and the Dm h.i! h 
ji.ijli'd"'' if ittill 1897, in which year some of the ownei soi .if;, , 
prev'uted a memorial inviting the attention ..f ihe Dmi 
jilie ser’i.ius nature of the disease and pravii'g for hel|i. ,\i lii.,; 
If Darh.n did not think that the matter was a v.tv serion.s m . 
lilt wliei’.t lie authorities fully realized the seriousness of tlie sitimi im; 
Ifv applied to the Government of India for the sinwicesof a uimh 
i.jPt to investigate the disease, and accoidingly Di . 1',. .1. Ihnln . 
[nil-rial Mvcologist, India, was deputed for tin- wi.rk in lUiiT, If,. 
ir,it liver to Travaiicore. iimtstigated the disease. .siilmiitiiiil a 
tfjmittii the Durbar, and published an account o[ his invest igai ions 
ill Bulletin Xo. 9 of the Agricultural Researcli Institute. I’ns.i. 
Must Ilf the suggestioits of Dr. Butler, .such as .segregat ion of iiilcrie.l 
ih'i'S ill isolated ureas, propagation cf disea.se-rcsistani I'.iricties 
Ilf the palm, improving the general health of the palm liy liciici' 
niltivatiou and manuring, etc., have lieen gi\'cn elici t to. in tlw 
result thiit the spread of the disease has been art ested mid a siilntan- 
till iinpriivement in the general condition of the |)alnis in ih.- intn ted 
areas has been effected. But the most important .siigge.sfion nl 
Dr. Butler, namely, destruction of all infeemd material, has not 
'■ft lieen put into practice on account of the serious objections ol 
"“'iiiiit (uiltivators. The coconut jtalm and the cow me lookeil 
'Jp'ii by Travaiicore Ifiudiis with a certain anmuni of sacrednes', 
hf luinie ■■ DevavTiksham '' is a sufficient indication ol this i n i 
" far a.s the palm is concerned. On. religions grounds, ihci eloir 
■br cultiv.itora object to the destruction of rlie ]ialni. 'llu' v .iln- 
bijot, to it oil sentimental grounds. A man who has plaiiieil m d 
firswl a palm cannot brook the idea of killii'g it. Dest-umoi' i 
"''juied >■ (111 economic grounds as well. Adiseased palm d'.i- 
lif all at nice. It lingers on for five to six years, aiid d c ' 
irrtud it > uiitinues to yield some nuts, though greatl\ dmi ' 

® and umber, till the very last .stage, and tlu ■ 

['Spared no lose the income, however small it I ' 
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from his diseased paim. The last and the most serior , , 
ba.sed on reasoning from the analogy of human diseasr Wh 
(iiiltivators say is that a plant suffering from a disca>- . ; 
cured as human patients are and not to be siimmaiilvii 
destroying it. There is no use in arguing with |.i ..i,],. ,,j 
nature. They will never be convinced of the necessin- ,i| , ., 1 , 
radical cure as the destruction of all infected luai.-, i i] f,, .1 
eradication of this deadly disease and for .saving ih.e (ifhc;.! , 
prosperous coconut industryof the coui'trv, I’ersiiaHni' hus h,. 
tried and has failed, ami the only course left opei' rniiiji;i;,;, , j 
The Durbar is convii'ced of tlie necessity of legisiarii a ni 
subject and iudion is Ixung tak(u\ in. th.o Li^gislative (‘(uii'i il 


GrE.VT INI.'ICSTRIAL POSSIBILITIKS. 

The coconut palm supports a largo portioi' of the impiiliiiini . ; 
'i'ravaucore. Besides th.ose actually ci'gaged in tlie ( iiliiv.itiw 1 : 
the palm, tlu! imlustries eonmxTed with. it.s ])r()(lurn giv ui:!;:' 
more tlian. 15(1.00(1 jier.suns. The most importai't of tlmsc iml'icci. 
is the mai'iifactuie of coir varn from the cocoi'ut luisk. I( is c :!' 
on as a (a)ttage indiistr v by tlio jieople living on. tlu^ ma.st .ml <11 
sides of lagoons and backwaters, (ireen hu.sk is soaki'd ii’ watc 
aboutsixmontfis. is then taken, out. lieaten with, a weednn tlai!. O' 
manipulated by h. ind to separate the fibre from otlnn tiseirs, 
the fibre is tin no uglily eleai’.ed also bv h. (('d iuai twi.^tl‘ll iiti''-: 
w'ith the lielp of a small liandavlieel. The linislind yaa' isg i'f 
according to its fineness ami ('(dour and sold to line ilcit t'. h' 
imlu.stry is practically in tlie liamLs of women of the ]ioiiTr: (b" ' 
The husk is generally bouglit and soaloid by petty iinc - li a ir e 
tlie S laked husk i.s sold by them in. small ([uan.tities (h uniiei'. ' 
woman usually Imvs about 2 unnas worth of .soaked ieid, ' ' ' 
moi ning. ami by e\'en.ii'.g she |)repares yarn, and sells ii 1 n kt "'' 
merchant for about I annas, tlius making a profitof 2 ai ■v. b 
the outbreak of the presei'twar the price of green husk w ■ s"nr''b - 
like Ks. 10 per 1,000, and the cost of labour and otln ' Inek"' 
soaking and preparing yarn varied from Us. 15 to Us. 2^ Ik b' 
of 1,000 nuts would yield 200 lb. of yarn, the price 
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, iiofore the war was Ks. 30 to Hs. 35. Tliis was the price 
aliirli ' i. a was being sold by ]3ctty mcrcliaiits to wholesale 
The former were thus making a ])ioiit of Hs. to lis. 10 
1 ||i inve^'-Rteut of Rs. 20 to Rs. 25. Ihe whoKcsale nieriiiai'ts, 
...tlvE'.ro'peanSjwho exported the article to foreigi' i-oiit'trics. must 
K-en making considerably larger profits. 'I'he yarn that went 
I'ountries was being used for the maniifadaire of conlage, 
I, and carpets, and the mamifaetiirers must have also 
iviuiiakii'H verylarge profits from their busii'es.s. IP'ri; isan, indtis- 
vwiiith is eapablo of yielding (ii'.ormous profit, and owing to the 
iikiifiiitlusta'ial spirit in the country the lioii's share of if goes to the 
i„i,M'et(Tprising natioitsof the world. Travancoie e.Kportsannuiilly 
fmt Rs. ,')7.00,000 worth of coir, an.d if all this coir had been Tininii- 
irtiiivd into finished attieles in th(( country itscdf. .she would lia\-i‘ 
:..|iali|v got, another Rs. 57.00.000. This is indiaal a scidoiis loss 
dlie cmintry, but still greater is the loss that accriiim from (he 
spiitef (op/'u, oil, and nuts. The aggregat<‘ value of tlu* ammal c.v- 
'iit.trade in these articles before the war we.sal'oiit Its. 1 .ns.i'n.iKm, 

I till' iniimifiicturc of margarine, soa|i,s, and candles out of these 
itidi s. wkieh is now beii'g carried on in foreign eoiii'ti ies. ha<l lK‘en 
rdntiikei! in the land of the palm itself, aimtlier eiori' of rupees 
oiililliave. easily been added an.n.ually to the income of its pcojjle. 
nliii. as a whole, is baclovard in industrialism, and Tra\ancoii! is 
'(■nmore ,so than India. E\'ei' in. this war time, wlien every jiait, 
‘the Biitish Empire e.xhibits an lu'usual awakening ii: Jiiattcrs 
idiistrial. Travancore continues in the same old groove. The war 


W'lut'tlc! country very hard, (hvii'g to the slmi tagi; of tonnage 
m<d|iut products cannot be sent out. The pi iee of nuts has 
alk'i' til Its, 20 per 1,000, while before the war it was as h.igli as lis, li.i 
a Its. 70, and even at the reduced price thei(‘ is I'o one fo liii\ 
If Ihiiigs continue like this for a few years more, winch foul 
the much talked of prosperity of Travancore will ha\-e lo 

“'‘bway tir a chronic state of poverty. Siicli a cataslrojih 

^■‘airly | ,, warded off if the people would only wake up Imm u.' i 
^®djng V, immense possibilities that e.xist ii' t kc it n; m-i r \ 

™ hie di .dojment of coconut industries, and go Imwaid with- a 
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dash, start these industries boldly, and invest their it i pyin,]., , 
having regard to their own interests and the interests < -.hp 
But I doubt very much whether they will do it. At v rate ,1 
have not begun to do it, and in the meanwhile othf jti'tijile J 
come forward to take their place. It has been aiuK)i;i . i^d 
papers lately that that enterprising firm, the pioneer.s 
dustrial undertakings in India, Messrs. Tata & Sons.li.ive (Iciid.d,,, 
establish a factory at Cochin for the manufacture of , 

other articles out of coconut oil. When this project 
accomplished fact, which I hope will be very soon, the inm .m,,)!,,, 
be in a position to buy up a large portion of the coconut.^ pinif,,,,; 
in Travancore, Cochin, and Malabar, and afford relief to tin- (im,, j 
cultivator, s of these teiritories from the hardsliip wliidi llicv im 
suffer on account of the want of .shipping facilities. Tlie 
Travancore have received the announcement of Messrs, Tata k Sii; 
with nniversal joy, and are eagerly looking forward tu it.s vnjlv 
fulfdment. 



faceted §tti(lc5 


THK ''OUKOES op the milk SUPl'IA OF I’OOXA CITY * 


BY 

HAROLD H. MANN, JJ. .s 
Principal, Poona AfiiicuKmtd 

Thk improvement of the supply ol iiiillc fn hulian litics has 
M a subject of very serious consideration in nmiiy parts of India 
II ri'Cent rears, and nowhere more than in the Jloiiiliay Presidency 
1¥ mutter was brought into ])roininence by a paper mi the 
ailijoct which I read at the Agricultural Confei ence in I’oona in 
iMvliich 1 gave the results of a Ciirefu! exaniinatimi ol the milh 
ripply (if Poona City in that year. This showed that tin' milk 
ivailahle was insufficient in amount, was e.xc(‘edmglv poor in 
jiiality. and was to a very large e.\.teiit prodiircd iindei highlv 
insanitary conditions. 

shortly after this the matter was considered mi a moiv general 
l«sis Ity a committee presided over by Mr. (I. F. Keatinge. Ihe 
report of this committee confirmed the essential cmiclusimis olin' 
[npei' ol the previous year, and made a large miiiiber ol rermn- 
riiendaiiniia, In general while emphasizing the e.virenie emiip!i 
'ation ol the problem of city milk supply in Western India, tic- 

wnsidcrei! that it would ultimately be solved by the 

‘leupply Irom cultivators and others keeping co\\.> anil 

■rdcr Hal oral conditions at a distance (often at a lardi t ■■ 
town iiid by the improvement of transport widen . 

• -ooture delivered before the Deccan Agricultural A^M'! - ^ 

( ) 
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possible to place such milk on the market in good coi irim, p 
of knowledge of the difficulties which were likely to arisi ! ;! ij, ,,. 
the committee to ■ recommend that a single large i r ; 

selected, the whole question of its milk supply inv( 
the most suitable directions for its improvement woii.- ,| imi 
cost of Uovernment. The beginnings have now bivu 
such an investigation in (he case of Poona, and I wis!i t,, 
before you some of the data which we have obtained, i m^.v 
once that I do not yet see the way clearly in which all rin' 
will be removed, but 1 always feel that to know these dillicnlti,,, 
the first step towards meeting them. 

The first weaknes.s of the prc.scnt milk snpiiy in iieariy nil 
is its deficiency in quantity. In Poona, in 1!113, 1 fimnil tluit tl> 
total milk available daily from all sources was under font miiiKs dai!; 
per head of population. This small supply, to a piqiiiliitiun uiirji 
woultl u.se milk if it could get it, means a very dear .'M|i|iIv mi i j 
very much adulterated supply. In fact, finy ntti'inpt t» ,-h| 
udulteratioii, without at the same time increasing the i|iuiii;!' 
available, increases the dearnes.s of the milk and lieinc the pivi; 
of the people to got it. The price of pure milk in Pomia ( 
already 50 per cent, higlier tliaii that customary in liiir- i' 
hnglaiid before the war, and it was at the same finic ililliiiilt r 
obtain. This high price occurs in a country where the evn.i:r 
resources of tlie people arc very much smaller than in lhiiii]ic 

The first problem, therefore, was to iuerea.se the siiifh' '■ 
milk. At present there are three sources from whiiii inilh '■ 
taiued. In Poona 78 per cent, ol the total is got Imiii iiii'ric 
kept inside the city, either by professional fjomdis hii'iii'" 
or by jrrivate householders for their own use. Tlie snmul o ir ’ 
of supply consists of milk brought in from the surroinidiiig 'iliio' 
where milch animals are kept in part by professional 
in part by cultivators as a secondary source of income, hi li^" 
this comjjrises practically all the remainder of the 
third source, which has been negligible in the past in i he ‘ 
Poona, is the organization of the supply of m.'lk from n if f '" 
villages where it is produced by cultivators, unde nf'h' 
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, 'ulitions, hut Avliere at present the of jvettin- 

,tii iiiiii ■'’* pi'eYeuts it ))eiug taken to the dtjos. 
i)f ti: .e sources of milk, tlie first, 1 feel, lai,,,,,! niateiiallv 
iwiug to tlie increasing population in t!,,. ,,jv, Xin- is 
, jjwirai that it sliouhl be, inereaseil. The inileh animals are 
le jit under unnatural conditions, nearly alaavs insaiiiiarv, 
the milk uitist necessarily from the iiatsire of the ease be 
,;r. With regartl to the seeoiid sottrei' of supiiK-. naineK-. tlie 
..iiiaiiiaiii'' villages, the organization of this sn|i|ilv is alieadv 
:|,nin; fakeii up by co-operative societies and others, If n pavs to 
|,i„luiv milk for city use in these villages (he orgaui/.ation is imi a 
tviv iliHirtilt matter. 

I'he third soiiree of snp])ly has not. however. In'en cNploiied 
ji all, .Viul yet it was knowit that niilk was prodiieed ai what 
vriiii'l e.vtraordinarily chea)) prices at jilaces little lievonil the 
ina.-ciit sources of stiftply. [ therefore derided to take loiii^ aieas. 
.ill iirii'ssilile from Poona by roarls or rail, aiul all bevond I he pi rseiit 
ruiiMif .supply, and investigaU’. village by village. (]) what is the 
pi'si'iit possible supply of milk; (2) at whal prii-e it can be pur- 
'ksnl ill the villages Itoth in the cold and the hot weather ; (It) the 
liiiiiilmoil of the increase in tlie supply if a sure market was obtaineil ; 
'll till' quality of the milk which could be available. In doing 
!d.- 1 have to thank my assistant Mr. \'. (1. I’alwanllian fni' his 
'I'Viitcil Work' in collecting data in all these ahuis. and .Mr. S. V. 
'hwdi' III Talegaon (and Mr. Patwardhan working together) for .i 
'■'ly cxliaustive examination of the situation and its possibilities 
"I own area. 

i he lour areas which were selected as plat es where gooil iiiih h 
oitlk are or have been kept were as follows ; - 

(1) rite group of A’illages tit the foot ol Singarh. siliialod 
from seven to fotirtecm miles to the south ol I’oona ami 
connected to the city by a goo'l and lairly level '.ao. 
(2,1 rile group of villages near Kited Shivajiiir. I'hm ' ' o 
is situated fifteen miles due south ol Poona !■'. i 
class road, but between the two places tJeo 'i' 

Katraj Ghat. 
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(3) The group of villages in the valley of the I iiaviuii,;v^ 

round the small pilgrim centre of j;];!,], 
lies twelve miles almost due north m Pofm., 
which it is connected by a good road, 

(4) The group of villages round Talegaon ,-i -jon 

a. 1. P. Riiihva}', connected with 
an hour by a frequent and excellent sei i i. e df tdii,,. 
The first conclusions which appeared from i m iiiijiijr. 


were— ' 

(a) that in recent years the milch cattle in all rhesp (9,,,, 
appear to have been decreasing rapidl}- : 

(h) that the relatively low price of milk is diu' Ui a Imj; ,,j 
demand only, for a comparatively small local dtiiiaiiii 
as at Alandi, raised the price to a figuie .ippiundiiii; 
that in Poona City; 

(c) that the milk capable of being obtained iindcr jucaM: 

circumstances was an exceedingly variable (nie, asii 
in many cases almost disappears in the lint watlict; 

(d) that the milch animals kept, yield extremely little !!,iik 

per head. 

The decrease in the number of milch cattle .soenis fn be 'u;; 
considerable, when our figures arc compared with the lii>t raiilt 
census in 1915, in all the.se areas. It is, of course, imssilile tic 
(owing to the well-known reluctance of the people in Dei'i aii vilby 
to give particulars regarding their cattle) one or otIkm el tlr 
enumerations is not entirely correct, but I feel that this can Inn n 
account for all the difference. In the Singarh area the do n e' 
milch cattle (cows and buffaloes) in five groups of vilhiy-s 
amounted to 37 per cent,; in the Khed Shivapur mca itn.n.n 
26 per cent, for si.xteen groups of. villages. The iiiinhw nw,' 
both these cases have been affei'ted by the fact that tlic luestiyoti 
ivas done at the height of the hot weather, but the diffci 
is not very material. This cause was not, however, dec' naiit in 
Alandi area, where the decrease was 37 per cent., ii ' c 
enumeration being done in the rainy season. At ' 
villages the decrease appears to be about 29 per cew ■ 



imCES OF tHfi MILK SUPPLY OF POONA rj ■ 

( crG 3 t 36 is alsprniiiig, jind, ii\ 3 ikiiig ovovy 
lined t. :liink it is real. It is attributed by the peciji!. , 

In variou- causes, notably to the luerea.-;ed striiieeiu , . 

.pnilatioc to a shortness in the amoimt of fodder in ih, . 

„j forest u .izing, and to absence of ready niotiey among tlie vii:, 

], 111, uu l 'ubtedly been aggravated by the vav.iges n( : 

jjreeent voars, which have caused very great losses indeed, on.', .d^,, 
seriou-' outbreaks of foot-and-mouth disease. The noiMmo 
lion of the causes of this reduction in the milch cattle dcmahilv 
liiiwver. another and special study. 

Tlie price of pure milk in the areas in which there is no spoeiai 
kill demand varies from si.Yteen to eigliteen pounds pei lupor. 
For this amoimt the morning milk would be brongld to a ilapi.i 
111 one ot the villages, provided the distance is not more tlian iw,, 
iir three niiles. This might also be done with the evening milk, hm 
lam not quite sure. I think, too, that tor this prii-e with a slnewd 
piiniwsei', unadulterated milk could be seemed. The liiahei' 
mce would have to be paid, of course, in the hot weather. 

Ill one of the centres examined, Alandi. there is a local demand 
for milk tdiicfly for pilgrim visitors to the jilace. This demand, 
variable and uncertain as it is, raises the local price ot milk to ten 
to twelve pounds per rupee — a figure not imii-li below that which 
It fetches in Poona. This occurs in spite of tlic fact llial the 
liiJraViiiii valley in which Alandi lies is an excellent filacc lor cattle 
•md that there is a verv large number of milking animals in the 
iieighljourhood. 

One of the biggest dilTiculties met with k, however, the e.vtieme 
Variability of the supply. lu the months Irom Sejitemlno in 
lanuarv {cold weather) there is often enough spare milk to Iniin tlie 

basis ol a supply, while in the remaining months of the lia iv 

n little Ilf none to be had. I will illustrate this point imm m\ 
i'giircs. In a group of villages round Siugarh the aiiinun! 
mailabin partly in the cold weather for side runs aim i: 
gaiioiis : in the same group in the hot weather tin-" 
mon: than ten gallons per day. In another a: ■ 
toiind l.hed Shivapur, in the cold weather tie 
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tor sole iimouuts to about 140 gallons daily. In tli,- : 
the year this gradually sinks to less than 30 gnlldi , 'f|„. 
(lilliciiltv is found overyw'liere, and I suppose will ,, .n-. 
until fodder is more largely gi'own by the people an. I 
silage or in some other manner. 

The yield per head of the milch animals in a Itdi.m yy 
appears to be astmiishingly .small. According to the n ,,a. 
amounts to about two pounds [).’r day per milking miiih d atii! .ii:. 
to ona pound per day in the hot weather. It mirst he teiui.|,ii„.,„ 
lu.)\vever. that in a large mimber of cases, particnhulv .iiuiiiie i,.,.. 
this amount is obtained after the calf has been fed, ;i(el ulny, • ,, 
hriMMling of a good working bullock is a matter uf rlineii,:- 
importance this may well take a very large share o! tie' eiit 
produced. 

In some ves]v,.'cts. therefore, (he re.snits of nur 

the [)resent milk pos.xjbilitie.s of a number of- likely areas iii'ai 
tire di.sappoiiitiug. They .'<how that at pre.sent the iiino'.iiit el hiT; 
availaliht is shiail. ami. that being the case, the price \erv 
vi.s(‘.s to a tignro whicli is no n.se for the .snp[>ly of Poona. Tliev 
also tliat the yield ot milk from o.xisting animals is verv ^lliaii, 
that the diltereiwe lictwoen the e|nantity in different pans nt i 
year is .so great that the milk .available almost di.-:ii|i|KMis ii' ; 
Jiot weather. The question, however, at once ari.ses as to Ism i i 
the ((iiantitv available is likelv to inorea.se, tind the kceiiiiig "i iii’l'n 
cattle can he te.kon up on a larger .scale and oti a more o-r- 
basis if a r('gid.ir and eortain market is provided. 

1 mav. at once, say that, e.vcept at dlandi where tliee' i- - 
certain local demand, the jieople themselves say tliat, pioviii.'i > 
ready and lamstaiit .sale i.s guaranteed, they will go in loi 'l oe' inr 
animals and lie able and ready to provide more milk nl I'r' pi'O' 
prices. In some villages in the neighbourhood of T-i'-'c-ion in 
people were partienhnly emphatie. “ If you want the i';ill:- sio 
they, “ we will provide it, but get the busine,ss started. 

The matter is, I think, ripe for . experiment, and io "S'-' ' 
that of Talegaon, a certain amount of experiment has i "' ii mo' 
by my friend Mr. S. V. Shevde, and 1 propose now to clc''.rilA’ 
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, IIP there, the difficulties met with, nnd the \v;i\ v. ■ 

i>i m’OU ' ■ 11 - 

i" ,ivittc' may possibly be brouwlit mto priictu-c mi a .mi.j.i,., 

' ,1, I want to give a jierfcctiv Icmk siatciiaaii aa 

lA'I.U ■ 

mjiHr. 

■fl,,! I'Aperimeut in questiou was started in .tiiyiiu liii: hniii 
v.iiich was stated to be able to giv(> Itio piiands Ilf iniil, jirc 
Oj,. mil the people were asked to bring the nimiiing's imik in the 
vliid'mli. No chci'k was ]>ossililc on adniteratimi a' llisl. 

! a I Hiiriiing was given that adulteration wmihl wreck the M hcnn'. 
pii rillie'e chosen was about two miles trout the depdi near t'aleuami 
,11,1,1 hv a short cut or three miles iiy ti regular mad, and the 
wa.s brought to the depot between il-:iu and lii-:io \,m. at a 
,,,u (if two annas per coolie employed. 

I'lir the first few days the milk was broaghi in good eonditiim 
,ii It) piitiitiis per rupee ;md cash was paid. '1 hen tin !ir>t dil'a nlt v 
111,.,,' ill that the ])Coduecrs began to mix fresh milk willi the milk 
jiiiia the previous night's milking. It was ijiiieklv imitid that li 
tlii- wa.s done the eombiiu'd milk (juic-klv liecame sour and was 
j'lijl fur sending to Ihioua. luit tlie eultivatois tool, the somd 
til, It tlley cuiiki onlv continue fo give us the luoruiug.- un!! il wi' 
li'iiitiht also ihe milk of the previous eveiuug. 'Iliis nuanit the 
<'ri;imization of purchase <d flic cveidiig milk also; a iiimc oilliculi 
.liiittd', as. at night, it was more costly to earrv to the d.ciot. 
ti'‘|iiiriiig two coolies instead of one and so doiibiiug the i;iii\ing 
diariivs. 

The iie.vt difficulty was that the milk which had been <11111, 
ii,'d at hist rapidly began to be adulterated laigel' with water, bn 
'■'Mile pinvisiou of a lactometer and its use bv the milk cnllcclm h.i 
tii't t'ais diltieultv. 'I'he peo])le, in fact, iiaviug oui-c ta'tcd 1 1,- 
■‘h'aiita'jes of a regular sale practically at then mhiois, ,!a| nm 
''islitii nsk their in,urke.t and have brouglit deeetil milk aa- in 
'tnlte average fat content of the morning s milk is . an ' ■’ 
O'ttiiiig milk is o'l. Tliis is likely to be alwavs the c,,-, 

'tn he b.itter supervision in the morning. 

The tegularity of supjJy has been irerlect, sl]o'.''n:' 

'“'bter the crrltivators can be depended on. 
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Tlie next difficulty has been the keeping of ti ,j. 
receipt. So far the night milk has been simply p|, ,[ jjj ^ 
vessels in a cool and airy place, and has been despati 1 1 „ p,,‘, 
by the train reaching there at 5-30 a.m. It is disti : .,irej ^ 
8-30 A.ii. Thus the milk, taken from the cow betweeii and |,y 
is delivered in Poona exactly twelve hours later, i/.-an j,, 
months between August and November, 1917, there h i- hpt.ii,,,,,., 
difficulty about it going sour with no greater prcCciutiiii;- than lid., 
indicated. About three times a month it has been .-huhth- 
and this is, of course, fatal. It is evident that ilie t.vt'ia’i., 
milk cannot be delivered in Poona from Tali«.iciii 
some form of artificial cooling is used or unless the milk i, 
pasteurised. 

The difticult}' is greater with the morning milk. This urrivw 
at the depot at about 10-30 a.m., the cows having been luilked ni 
7 A.M. aiul the milk having been carried in the sun, It iwiiie 
Poona at 12-4.5 i>.m. and is delivered by about 2 p.m., tliouith it i' 
not asually used until the late afternooji. In this ca.se. the diniff. 
of going sour w;is considerable, atid it quickly became evident tltit 
unless ii cooler iit least, and po.ssibly a pasteuriser, is installed at 
Talegaon a trade in tlie morning milk is impossible'. 

This iin’oh’ea a gretiter expenditure at Talegaoti fur pi'esemii^' 
the milk. Luckily ample well water is available for cooling and is 
always fairly cool. Well water rarely is above 70° P. and alteii 
considerably below this, and with its use it will be possible tu ko,;' 
the milk, both evening and morning, at a temperatiu'e ttliieh "‘il 
prevent it going sour. This is the next stage of our expeiiinent. h 
found not sufficient, it will be necessary to instal a pa^teuiiswaiia 
this will mean considerably greater initial cost.* 

In general our inquiries at Talegaon show as ioii'i'vs. ife 
conclusions would probably be the same for many of t ne 
in the large grass areas between Poona and Lona.vla. 

(1) Talegaon is a good centre for milk supply, and v '!i a 
organization about 1,000 pounds of milk would be awiioi ir iii tla 


* A pastcurisicr httti uuw boca pub in. — (H- H- M-) 
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U] fffat T- perhaps half this amount in tlm Imt am.U i 
U hiiiii il' more than four miles of a i|(.|,ot lu-ai !' it- h.|; 

pouiuls |H'r ruoe,- ,■■ • 

(.livtion .entres. 

jO) A onstant demand will lead to a fairly rapid imrcasr in 
naiiilvr of milch animals kept and to lii'tter ^l■.•dilll; ,,1 tin' 
iiiiiiids. piiwided cash is paid for milk. 

(;i) The organization of the supply to Poona will invohv dvat- 
nf tlic milk at least by cooling and pi-olialily pasiiMnisinn. 
ij arrangi'inents cannot be made for its certain ddiverv in l’,H,na 
imirli less than tAvelve hours after milking. 

(t) The disposal of the milk in Poona in the morning presents 
ifw (liiticnlties ; that arriving in tlie city in the alternnon is mine 
liitriilt I lilt can, 1 think, be got over. 

(.)) The organization of this supply would mean an initial 
wpenditiiro of about Rs. 2.500. tind if oOO jumtids of milk a day 
ivore supplied, it should yield a profit of from lis. inn to Us. g.'iO 
per mouth, without counting interest on the investment. 

Other difficulties would arise undoubtedly, such as the di'mimd 
iiilliiig oft' when jPoona is plague-infected, and the like. Hut 
1 think that the scheme outlined gives a sufficient ehanee of sui ei'ss 
10 be gone on with, and I feel thtit there is every ehamt' of tin- 
•iipply growing to an extent which we can hardly eoneei\e at 
nre.seiit. 

Wliiit may be done at Talegaon may also be done proiiahly ,it a 
brge miinbei of other centres situated in an ec|iially tavonr.dile 
more favourable position. I have, alreailv heard that similar 
'ihenies have already been mooted at other stations near Uoipn.i. 
If thesn work out, we shall have taken a. step in the .same ilirerimn 
Its has lieen followed in practically all large towns in \M '!i !e 
'■oiinti'ii where the supply of milk from eonsiderable di.u.iir i ' 
b' i t.fon from genuine farmers, has gradtiallv lepl.i" ' 
mpply iv-ona town goimlis, which was almost nniver.s,il a 
ago. 

bt' experiments have not gone so far in ih ‘ 

There m inquiries have been made as at Tih _" 
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seems reason to suppose that milk can also be sueee.-. ijij. 
by roHil u’liere there arc good dairy centres or eeiii ^ 
dairy possibilities. Such a one is Khed Shivapur and i . ' 

liood. Here the organization «-oiild probably liai e r i „ ,jj|i , 
though I speak with caution, as suflicient experiiui.:s ||;,< 
been made. Tlie real difticulty in these road joiiriicv. js t)„. , ; 
transit to the city, and the only means of effectini' tins .nrii,, , 
by motor, the pasteurising being carried on in the i itv. J,, y, 
would need a very large .supply -larger than seems in in. 
at iiresent. But 1 prefer to leate the discmssioii m i|i„ 
until our c.xporiments have gone fnrilier. 

On the whole, therefore, our iiKpiiries .show tiiat tlir 
of milk to eitie.s from outside is beset by dillieultics wiiidi 
occur elsewhere in the same form. The fimdamciitai diliknitv 
probably the Imv yield of the aninial.s, and the fact that ilic|„v[. 
trust to casual supjilies of fodih'r and have not leariii the ns . . 
.silage or its e<|uivalent. But there seems rea.soii t<i sii|i|i,.>,i di.t 
these difliciiltii's can be got over, and once the moveniciit is si;ii'isi, 
it will. I feel, get constantly increasing momentimi. ( tiicc the siiiij.lv 
of milk is adequate in the city. 1 beliiwe the dilliqiihies nf ivuiiin'ii.ii 
of quality and securing of a sanitary supply will solve themschv-.t 


* since tlic iil.i.vo M'A.s written, n vcguljir orgjiuir-cd supply is Iciuj .I.l'uiii i ; 
Tiilcuium. whciu ],.istcui'isfr Ims been iintalli-il, aiul it o llujicd C. r-u li tnii |, um.l- 1- ■ 
■lll-v i:; I lie enld weather r.f hnS-lb. I£ ii.< aiiccesOiil ns pruiuiscs 1.. I.,- ■ 

hojie t;. y.ive illl ilreuullt td this e.vjjeliriienl and its diltieiiUies later on. (II II .'I ) 



IMI'IIOVEMENT OF COFFEE EY SEED SE1,E( TK )X 
AND UYEiaUlZATlON.' 

IIV 

RUDOLPH D. ANSTEAD. \| A 
ft j/'ip/ Dii'rdor of Auiii iilhin'. 

livKU since Mr. f'iitneron cnlleil nttcmion t,, the nuvsilolii ios 
olit ill liis report on ii visit to Cooro in ISli'.i. a ccO.ain aiiiMmil nf 
iiMik iins lieoii done uloiig tlio line.sol In Lridizinoi'nllVi' in I'ai-c a 
iipiv strain wliicli will bciir more lieavilv than the ordinaiv 
aiid In' inoi'i' (lisea.se-resistant. A lair measure ol success has lieeii 
iiUaini'il in several places, imtalily in South Mwore Lv Mr. Crawfonl. 
ami hv Mr. Hamilton at Cliumlrapore. and bv .Mia .bukson in 
faith ( 'iiorg. who "has succeeded in rai.sing on a laroe scale a \'erv 
sitbfiictory hybrid which comes true to seed. It is to lie hoped 
tliiif liefore long this seed will be on the market as soon as Mr. 
hiiksnii has supplied his own ivcpiirements. .Again, at Doilden- 
in South Mysore. Mr. Kent has got established a good siraiii 
"''■"flee wiiich may or may not be a true h'-brid : its history is 
tnbitiiiiately not known with aceuraev. 

I he H'oi k of making livlrrids is long and tedious and sea lei'l v sailed 
t" C'tate (ouditions, however, and I still hope some dav lo see this 
> eil, heiiig done by an Economic liotanist on a spia-ial eollee gardi n. 
■h 1 liave said before, it would pav coffee jilanters to establi-h sin h 
'fiition iiul an expert even though they would he woiking iimre c.i 

ler posterity. 

lAlnh 1 wish to speak of to-day, however, is a s/mnh'i maiisr 
ciniid, and ought, to be undertaken liv everv eofler plmti'i , 

' 1'“'^' ■ c'livttrtjii at tht! Cuffw Plautyrs’ tJouferuiicy at. ui J tl.v I'MS 

{ G39 ) 
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namely, the selection seed. A tremendous inipi ,.n;ier,j 
be made in the strain of any plant by persistent seed - 
many or onr economic crops are being annually impi:(:eil i,,. jj. 
method alone. 

The .starting point is what everybody 'has, “tlie tree, 
the estate.” I am constantly shown this in the course nf iiivtn!|r 
but I am seldom or never shown what I want to sec rlio (iol(ls,( 
coffee which have been planted with plants raised froiu tliefefij,,j 
this tree. Indeed the method of taking coffee seed, fni’ plantino 
nurseries, which I .see going on, i.s as a rule a most liaiiinizanl oiif 
There is no selection about it and in most cases no one ran tell fnin, 
which trees the seed came, not always even which field. This system 
is all wrong from start to finish, and in my opinion it arcoiintstoa 
very considerable extent for the deterioration of the straiti of (■rl.f 
which has undoubtedly taken place in some districts. 

As I say, the .starting point for selection work is the" hesttroe 
on the estate,” or the best several trees, judged by thoii yield nndfr 
all circum.stances, even in bad climatic seasons, the shape and Imljit 
of the bu.sh, its freedom from disea.ses and its, resistance to leaf 
disease and scale insects. Having chosen a few trees like this the 
next thing to do is to cut out the coffee trees round them, to give them 
ample space, light, and air, and then to make arrangements fer 
netting them when they are in flow'er. To do this four .stonf pads 
should be put in the ground at the corners of a fourtccu-foot square, 
each post about ten feet high, and a mosquito net made to ft o'er 
them so as to completely enclose the whole bush. It is ;i good phiN 
to sew a valence of stout cloth round the bottom edge of the net 
which can be laid on the ground and have earth piled on it to keep 
the net steady and prevent it being blown about by tlic wind. 

The blossom set under this net must be self-fertilizi d . wliiehc 
an important point. If allowed to set in the open one li.o no coiitnJ 
over the pollen used, and it mav come from the worst on tht 

1 ■ u 1 

estate. Seed self-fertilized will come true to a large - tent aui 
reproduce the characters of the parent tree. 

This procedure will no doubt decrease the normal i 'P ol th* 
tree but this does not really matter, enough seed will : ^ 



IMPBOVEMENT OF COFFKi; 


i'l i 


,1 >. plant lip a fair-sized nursery. It i>, pussihl,' n,.;; i;,. 
^Tliu'tii' "f bees under the net might lielp the pellmat im , , 

til '’™P' Thisiiasbeen tried, but I iiiichM-stnnd liiai hi. 
lid 111' iiing '-ttit fly round and round the iiettrviiie ti, es, .ipa. 
Ill liny li ''t been because the net was not bia ciiiiiiirh. an,) i,,,,], 
liaTViitioii' on the point are required, 
y soon as the fruit is set the- net may lie iviumcd and -iiiivii 
liitiii'c use. Work should then he hegim cm (he prepariK lou nl 
iwi'i'i'y udiich is to receive the seed, and this mu.sei v ^lumld he 
yiliMvitli all the skill and experience at the eoininaiid of the phiniei . 
iii,i sp'i'ial nursery worth infinite trouble and expense in ensuie 
tssiK'cess. I’he berries should be gathered when as ripe as pnssiMe 
in,l pulped by haird and only the best seeds ehosen. I’i'alierr\ 
K^Iiiot hr rejected, as peaberryis an accident and not an inheriied 


llaracter. 

flic mirserv plants should be spaced widely a.nd nmst earefullv 
itKiided to and sprayed with Bordeaux Mixture, if necessary. .to 
[Ritcct them from attacks of leaf disease. When readv to plani 
lilt, a sM.'imd selection should be made, and this second selection is 
nist important. Only the. very best plant should be put oiii. A 
wiikiv plant or one of bad shape should be rejected as should even 
bubtful plants. In my opinion it is a very goo<l mirseiy indeed 
[rmu u-liieli 75 per cent, of the plants can be put out. Il olten 
liipp'iis that on looking at a new clearing I see, a corner whieh is \ er\ 
piiireninpureil with the test, and f am told that i( was planted wit li 
till* tail-end of the nunsery.” Well, it does not pay to plani ohi 
tii.it tiul-eiid of the nursery and it is better to leave a portion un- 
Ji'ii'.ied for a year and keep it under a green dressiuo crop than to 
put ijiit poor plants. 

file iie.xt stage is to select the best three or fotir buslie-- hon. 
If ileariiio planted from the first .selected seed as .soon u- I'e - 
"'IF into hearing and to repeat the process. By this me, in- " ' 
baring w.add improve in strain and in course of time .1 ' ' 

■tfain of oflee would be built iqr. I am inclined to 
^bis\vi,d happened in the case of .Atr, K" 

*ft'i'lwttii! The seed was isolated in a vilhoa 



AGRICULTURAL JOURNAL OF INDIA 


m 


[XIV, 


a selected strain has been established which is s 
hybrid. 

I am convinced that a process of selection of i; !< sort uv^, 
period of 10-20 years would make a great improvemc.it in the 
and welfare of the cofEee estates, and that it would bo a better plaj, 
rejuvenation than trying to introduce new seed from other coiiiith 
which will not be selected seed and will need acdiniati! 
tion and subsequent selection in any case. On any estate 
•supplies put out should be grown from selected seed ami spu 
nurseries. 

Experiments with seed selection have been l artied out h 
years by the Department of Agriculture in the Dutch Ea.«t lidie 
In these experiments the seeds from each selected free are ma 
and cultivated separately, and the growth and prodm-tiDn ol i! 
different lots are compared amongst themselves, and the tree »iii 
gives the most vigorous ai>d productive descendants is clioseii w 
provide seed for the future. In many cases it has been 
possible by this method of seed selection to separate a large mimW 
of varieties which have been proved constant by successive sowing 
Coffea arabica has in this way been made to yield not less tlui 
fourteen such varieties, and 1 am inclined to think that the Dwilei 
gooda so-called hybrid is not a hybrid at all but a variety ol tki 
nature. 

That the best way to improve the strain of South Indian ™lt« 
lies along lines of hybridization and selection, 1 am convinced, fb 
President of the Botanical Section of the British Association 
his opening address at the last meeting of that body which wiU 
said : “ The improvement of the plant from an economic point " 
view implies the co-operation of the botanist and the jtlant 
The student of expierimental genetics by directing his "C ' ^ 
plants of economic value is able, with the help of the j 

agriculture and horticulture, to produce fomis of greater 
value, kinds best suited to difierent localities and ranges o ^ 
those most immune to disease, and of the highest foot 
the practical men formulate the ideal and then let the scien^ 
invited to supply it. Much valuable work has been i one 
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Imt ’ plenty of scope for tlie oii;Miii/,(Ml Mcmlclian 

df p .nts of economic importance/' 
pv, Auction of new varieties of any crop is n siiiv method 
■ the yield. Soil conditions are only cMpable of hoinp 

pjed to a certain very limited extent, and if the plant-bivedei 
d at'rifultiiral chemist can co-operate to produce a new type of 
int bettf!' adapted to the local conditions it is obvious that an 


;rfise in trop 


will result. 


tt Duharri, Mr. A. H. .Tackson has ])rodnccd a t\ pi' of coffee 
jilt wliicli is fertile and comes true to seed, and the consequence 
that the seed can be depended upon to provide nurseries for new 
.wrings and new estates. This type Ls a true hvhrid and a 
iwrous healthy type of arabim coffee, apparentiv disease-re.sist- 
it to a liigh degree, and one which comes into hearintr earlv and 
hirh gives a high yield of a good sample. 

'Che result may be judged from the fact that some of the 
djrid trees planted in a clearing purposely placed under advi'rse 
inditions of soils, shade, and facing, bore in their second N-ear at 
lerate of 13| cwt. an acre, and more in some cases, and tliaf they 
■k! and ripened this crop without shedding any primaries. 'I'hey 
are now given three big crops without any sign of dying back, 
sample of the bean has been very favourably reported on in 
iiigland and the experiment has so far proved a great success. 

lawt September the final step in this exjwriment was begun, 
amely, the planting out of this hybrid on air estate scale, bast 
■«k I had the pleasure of inspecting the first clearing of this 
yhrid, at ilalamby, some 23 acres in extent. It is planted in good 
ail and under ordinary estate conditions, and the clearing is an 
hject-lesson in what a vigorous strain of coffee will do. 1 hough 
®ly just a year old the large majority of the trees are three leet sl.x 
“flies in height and have 13 and 14 pairs of primacs closel\- sei 
agetber. The plants are very healthy and are growing rigoiouslv 
ind there were no failures from drought. The plants will h.iw • 
Iffopped when less than 18 months out and will heai a ' i ; 

^lieir second vear and a good crop too, surely a record !- 
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The type is very even indeed, the plants in th ;,,n 
like as peas in a pod. In fact there is less diffen , 
between plant and plant than in an ordinary a 
There is little to show that the plant is a hybrid exceji! .is lemar' a 
vigorous growth and a slight crinkle to the leaf. 

This long experiment of Mr. Jackson’s has lun, , 

last stage. It only remains to send home a shipnieii! nf tli,. 
from this plant and let it stand the test of competitimi in tW 
market with other South Indian coffees of good niaik. Tlij, 
is looked forward to with the utmost confidence, and 1 wuiiliimif 
more impress upon doubters that they should vi.sit .Malamln ^ 
see for themselves what seed selection and hylnidizatiirii . 
coffee can result in. 



.[.Ilf; i'UOMOTION OF SCIKNTIFK-' AfOilCL-LTCUl'.' 

When’- recent speech at Wolvei'liainpton. tiie I’riinc 

jnljtev ^poke of the need for proniotiiifr scicntitii' 

.touched upon a subject of great national iinportaiuc. aiul il iiia\ 

. ,,iolital)lf to attempt to give significance to his words. As was 
out in the last issue of Nature, it may he that whal 
[r Llevd ( ieorge had in mind was merely tlie cxteiideil use ol 
rtiticmi iiuuuires, the discovery and methods of use o! whii h weiv 

idauhtedlv scientific discoveries of the first magnitude, with wliieh 
if name of Lawes and his experimental station at llotliamsteil will 
ivr he iioiumrably associated. But we should like to tliiiik tliat the 
j-siigesiu the speech to which attention was directed are evldeiiee 
hat the Prime Minister has advanced to a position wliieli fe.u of his 
f.htieal foilioars ever reached, namely, tliat progress in tlie ails 
111.1 iinlustiies is indissolubly hound up witli tlie progress of .seieiiee : 
111.1 siiciiee ill this connection should not be. limited to tlic natural 
KiPiices. The application of the scientilie. method to teelinieal 
)i.il)leiiis niav well be as potent an elemont in progress as tlie 
iil.iptioii of the results of scientific rosean li projiorly so-ealled. 
riic field e.xperiinent in agriculture may not tie re.soarcli, hut it is 
istile as an experimeitt unless it is conducted under the conditions 
tii'i iiiteipreted with the precautions whicli science diciates. 

If, tlieii. the Prime Minister has resolved tliat agriculture sli.ill 
irnefit from science, his first task is to take sucli measures as an 
ikdy tu he fruitful of results. It will not snihee merely to 
whniited 'imds even on the scale of a “ day’s eo.st of the v,,i.. 

the tail; - time a well-considered plan of operation.'- li.e u' 
kilned. ' ientific research in agriculture in tlie iiast, h. 


* from Xafwre, tUilml •’ith ' 
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from a failure to attract a sufficient number of iiii yf 
scientific talent. This failure has been largely due ti the 
agricultural research offered no career. Not only v. . re 
as were available inadequately paid, but essential i.eeds sucji 
well-equipped laboratories with adequate provision he inaintfnan, 
had not been provided’. 

In the forefront, therefore, of the measures that slumld be laif 
to link together practical agriculture and science should be placed tl 
recruitment of the best scientific talent that the countrj’ can ptovij, 
and this can be secured only by providing suitable upeiiing mi 
j-easonablc prospects of advancement for the best of the griuluaifj 


in science turned out annually by the universities. Priigraiinufi 
of research avail nothing in the absence of contpeteiit men to earn 
them out. We should like to see a scheme iiiauguiatcd uidf; 
which promising graduates in .science would be attnicted to tin 
study of the agricultural sciences by tJie provision of special fdU 
ships under a guarantee that a certain number would eveiitiiall' 
be selected for permaneut posts carrying adequate salaries, 

It is true that iu the past most of the great discoveries iin'' 
been made by men actuated merely by a love of kiimvWp 
for its own sake, and no doubt the future will not differ from tb 
past in this re.speet ; but the real point is that, if anything is tut 
accomplished by State action, an appeal must be made to the luotivo' 
by which the majority of men are actuated in choo,siMg tlieir lilt 
career, 'there can l>e no question that if emolunieiifs were 
upon a basis whicfi wonld enable workers to live in reasoiuible h'Iii- 


fort, while prospects of advancement were also improved, the frmi' 
of the vineyard wonld be ample. .Vgricultnre and lun tiniltine a" 
still in the main ruled by empiricism and tradition, iind while id' 
true that many of the more recent advances in science go to conlini 


the wisdom of the ancients, no one can doubt that we are still h‘ 
from possible ends in many directions. Scientific luetlnKls of pi®* 
breeding alone are capable of indefinite e.xpaiision. tsieUi5' 
methods of controlling plant diseases can be foreshadowed 
considerable confidence. The crop-bearing capacity of the a"' 
may, as Mr. Lloyd George suggested, be increased >)' ***'“'’*' 



promotion- of SelENTlFtC AORtCl-LTl RK 

in the region of diseases of live-stock the 
jjave scarcely been explored. 


P' 


alls, ii>i' 

■ h I'-inie Minister’s declaration should not be 
iicult.i lists are alive to their interests, tliey will see 
''"allowed to lapse into the oblivion wliieli .so rullile: 
'-hiis* ni'O','’ platform promises of politieisiis. 


(>4 . 

(ssiliilitios 

U»i‘54ftMfii, 
tliiil it i;- 
sslv 



I’LAN'T UliOW'TH AND HEPltODlJCTKlN',- 

Iris well known tinit in many plants there is n ni'H-jn,.. ; 
aiitagunism between growth and reproduction. I’lii.; 
seen in the case of many fruit trees where the couilitidns i 
lead to active vegetative growth may he inimical to the i¥[iit,!!ii, 
tive procc.sse.s. fn such cases the reduction of vegetatiw' 
as by root pruning, may bring about vigorous flnwts' .n, 
fruit production. I'he study of the effect of 
ditious on theise two pj'ocesscs, growth and reptoiliictinu, i 
obviously of great importance. In tlie case of tlie liigliei p|;ij,i, 
liowever, the difficulty ot investigating such a problem is iiuuMvsl 
by the clo.se connection uiider ordinary conditions cl the titiidj-. 
external factors ; it i.s thus very difficult to alter one iuetur witlinii 
altering others at the same time. In the case of algu' ami fiiiii 
which can be grown in the laboratory under artificial comlitimr 
that can be easily varied at will, tlie difficulties are not so grent. a.i 
it i.s not surprising that in this field of work our knowledge is im'sii; 
liased on experiments with the lower orgaiii.sms. The ai'i of eiuiviu’ 
iuicro-organi.sms, such as bacteria, fungi and also alg:e. in puie eiiltiiro 
lias been carried to a high pitch of perfection, but since liw gioivtic: 
bacteria and fungi takes place within sucli wide limits and niiilev;! "i’'' 
range of coiiditioii.s, tlie analytic study of euvironmcutnl hn tois to- 
been largely neglected in the development of pure-cuitim- luctii'"!"- 
Some bacterial parasites of animals are markedly .sensifi'e t" tfno 
peratnre conditions, but the majority of fungi will gn"' "itlnn ' 
ivide range of temperature, .so the effect of temperature oo- lie 'pe'"- 
of fungi has not lieen fully studied. Again it is conveniein m > iittm ' 

‘ i .1 

work to groiv fungi in tubes plugged witli cotton-wool. te''"' 
couditiou.s in which gaseous exchange must be reduce I rn .1 1"" 

* KeenAlttced from ScienUjic J/nsriM/i Sttpple/nefii, No. SS46, dated IStli 1. 0- 
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.,j \Vi iHOst fmigi tolerate readily siicl! inuditL.u., ili.- 

yf .aatiou on. the giowtii oE [iiu.gi has li.-. - 

. ] V .■ortain amount of analytic, work with (lie h- lo 

’’I'daT,' niediR wa& carried out h\ carlioi' \vrii'kc),s. suri; 
t'astcii; and Rauliii, and later hy WinoyradskN 
eiirtiiuk- ,ln 1896 Klebs published the lirst. of his sene.. 

mpers n the effect of external conditions mi alga; ami limni 

,„aii in pare culture. Klebs did not coiifiiu' liimsclf to the ellis a 
.mil funditioiis on growth, but he studied the <'ll’e( t of m\(miial 
(ititioiis on reproduction also. Ivlcbs init foiwaid the view 
;,t srowth and reproduction are processes which <le|icud upon 
ilrtent' iimditioua, and that as long as the conditions hnouraMc 
r crowtli are present, reproduction in the lower oiganisins docs 
ttiKriir, Klebs brought out also a point of great im|)oiiaucc. l liai 
iM'iiiiilitions suitable for reproduction arc more ivstrictcd than 
asr fur growth, so that reproduction is liahle to he inhihited li\ 
II high or too low intensity of some factor. 

It is well known to mycologists and jdant patliologists llial 
I'Ugh there is little dilik-nltv in growing most I’nngi in jnire ctilliire, 
I' [itoiluction of reprodnetive organs by fungi under t hes(‘ la.inclitioiis 
iluitc anotlier matter. .Anything which will enahle one to control 
I i'r|iri)ducttve processes of such fungi is thus not only nf great 
y.dilogical interest, hut of considerable |iractical importance in 
lilt pathnlogy. Reference mav thus be made in this article to a 
luahlc iiaper -not of must recent date, but vi.nv generally over- 
•W — by (!, H. Coons on the factors involved in the growth ami 
riiiilintn tuiiuatiou ol Plenmloninn ///.sconmcako'.s .lourn. .\gi ir. 
seareli." \h 713-769, 1 91 6), in which t he relation ol growth and 
""'lii'tiou to extenud conditions is vei'v earcbillv .sludicd. lIc’ 
rgus 111 ipiestion is, one of the Splneropsidaecie ami is parasill' m 
■aiiplc. 

'' " found that in agreement wntli the (Uclu!ii, ol Klci-' o 
' a wi, 'I range ot conditions suitable for growth ih.in !■ ’ ' ' 

V small amount of growth will take place in I II I ' 

(': , cond. 2x 10®) in vessels of resistance gtc- , 
aith i- ertainly very surprising. 'I'lie, number • a -'i " -i • ' ' loi 
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inoculation was not more than fifty, so the growth ' 


"-'Wvedcoul, 


%>!R 


not be explained by transference of organic material froiu the 
Tlie salts required for development under these coniiiiions a ,, 4 
ordinary distilled water, were no doubt obtained fi ! la the »!, 
I)ut the source of nitrogen, and especially of carbon, is oliscure '1 
is the possibility, first suggested by Elfviug, that volatile substjn,, 
may be absorbed from the laboratory air. It is interestintr t,, 
that while in conductivity water there was a just perceptihle oro«t| 
ill ordinary distilled water tlie growth was not only better. Imt a (e- 
pycnidia were actually produced. Under the conditions of experiiii,.| 
conductivity water is tire lower limit for growth, but “ distilled wupr 
the limit for reproduction. .-Vs Cooirs points out, the seiisitiveue.s,; 
extremely small quantitie.s of salts renders the problem of ( 1 «,. 
mining the necessary elements for this fungus almost insoliilile wit 
our present technique. 

Up to a certain limit, possibly up to M-50, increase in conon. 
tration of the food supply increases reproduction ; after that piint 


increase of food supply retards and finally inhibits repnxliictini!. 
The organism was found to be sensitive to the reaction of the mediiiiii. 
aurl the different effect of different media was largely due to tli! 
reaction of medium not only at the start, but in later stages of griiwtli, 
Many media, while having a favourable reaction at start, showciliiii 
unfavourable reaction later, with coiresponding checking of gruwtli. 
It was found that while growth can take place between the acid aid 
alkali limits of +30 and -10 to phenolphthalein, yet reproduitbn 
is stopped by a reaction only slightly on the acid side of neutrality. 
Maize broth is a much Iretter substratum than oat broth. Imtiftiic 
latter be acidified with an acid phosphate, or even hydroi lihiric iui'l. 


it becomes almo.st a.s good a medium as maize. 'I'lie viirioiislahur- 
atory media are rightly condemned as " rather purposele.s.s, chmi'} 
devices in which this organism is overfed.” Progres.s ciUi uuly 1'' 
made by the use frf synthetic media, and a large nuinbei of 
meats were iiuade with a medium containing in various propoili"is 
potassium dihydrogen phosphate, magnesium sulphate, m<ilfose aH' 
asparagin. A solution containing these four substance- in cunecn 
trations of M-lOO, M-oOO, M-lOO, M-600, respectively, vas fouw' 
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iuost ideal culture medium for the growth and reprodiu- 
{ (],; fungus ; the pycnidium production was far higher than 
.'t medium. In this synthetic medium the inhihition cil 
as a result of increasing or decreasing the carhiihv<irate 

a.narai;iR nrarked. 

'' (it was found to be essential for reproduction though not, 
The light need not be coiitimious, for a .short e.\posurc 


„kan 
ion 
n 


■ep 


iHhicti’R 


•th. 


f j. (iroWii'- — 

umig diffuse light of cultures which are ready to produce pyemdia 
''ll illo'V for a time, the pTwliiction of these IxHlie.s in th(> dark, 
pmiidant aeration was found to ire essential, while transpiralloii 
(oimd to be a factor of oi\ly secondary importance. 

" ''I'lie extremely interesting and important observation was 
iimle that the stimulus of UgU could be reihmi h// n few ,lroi>s of 
Lrogeii pemide. This observation was extended, and itVas shown 
tbit a number of other o.xidizing agents, sncli as nitric acid, i>otas- 
Mum permanganate, ferric chloride, would produce the same effect 
;tn.l cause the production of pycnidia in the dark. The \'iew is put 
lonvard that among the parts of an organism there exists a strong 
iiiiiHietition for oxygen, and that under conditions which favour 
;;riiwth the available oxygen is all used for ordinary metabolic 
lirecesses. If the food supply is reduced, as by transfer to me.dui 
d lower concentrations or to distilled water, a hunger-.state 
,s.ts in and ordinary respiration is lowered. If the organism is imw 
simulated by light or by some o.xidizing agent, oxidation ol the 
mlier cell materials, such as fat and protein, sets in, ainl a lar^, 
luiieuivt of energy is set free. “ This energy is used m re-shaping 
the reserve stuffs into complex protein bodies, the spores. Jb 
i’rof. V. H. Bl.^CKMAN, Sc.U., F.R.S., Imperial (.'ollegc of Science 
nid Technology, London (Plant Physiology Committee), in 
" S-ience Progress.” 
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In liis presidential address to the Royal Agricult iiinl ain) 
nici'cial Society of British Guiana, Professor J. B. Hnn isnu. tAji; 
iil.A., discussed the general outlook as regards seedling siiganaur,, 
with especial reference to their stability, and the mauiiiM’ in wliiiji 
their production is best undertaken. These remarks. emlii)il\'iii;; 5 . 
they do the experience of one of the principal workeis in this fidAii 

enquiry, c.xtending over the whole period since the 

discovery in the West Indies and in .Java of the .si'iuiiial tciiilin- 
of the sugarcane, carry very great weight ; they art' acriinliiidiv 
here reprodnceil in order to extend the publicity given td ilii ti 
Professor Harrison said : - 

“ In 1897 investigators generally were of the opinion that on 
a new variety of .sugarcane was produced, that after its first peiinhi 
e.xcessive vegetati\-c vigour had pa.s.sed, its characteristiis wwv ii.V' 
for all time. Soon after the cultivation ol the new varieties liml 
extoiided over large areas, it became painfully evident to the mijiirii 
of planters that their characteristics are not fi.Ked, and tliat in nviii 
instances, cliaraeteiistics which in the earlier r’ears [iioinisel ' 
make a variety of sugarcane of high value both in field nnd hulni' 
were the first to fail. This teudemy towards senile degeueiiiti' 
renders it necessary to raise new varieties of seedling ' ane^ }n- 
after year, in the hope of Inning fairly good vai'ieties ,i\iiiliihl( n 
replace others which may gradually fail. 

Experience has proved to us that it is very easy iieh 'd m cti'' 
new x’arieties of sugarcanes which are of high pronC'd in 
canes. It ha.s further proved tou.s that it is relatively lilliiult i 
obtain sugarcanes capable of producing good crops as iiU ' iii 
and as first ratoons ; and that it is exceedingly difficult ' pcdn' 

'* Kepriated from Agriciillural yem, dated 2{sfc tSeptombui’. 
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,, icli can be relied on to give ^atislactorv 
I fir- -second, and third ratoons. Few iiuUaMl of li.r . n.,i in. 
[aiiitiers ' i'ew varieties wliicli are now raised each vear m 

,,1 t;. ‘ tropics will do this, and tlie problem of cciiina 

-ififties m' cultivation under the long-ratoouing scsiein ucs-i 
iioil lii'f'' labour-supply an<l depeiidciue ,,u li.niii, 

j.irailof ciuuechanical. eultivatioii, becomes an exia'edinclv diili, ,ili 
KIsmvhere, with the exception of I'nlw. sugaivanes .ne a, ,, 
onlv cultivated as plants, or as plants and lii si I'iiltHins. lli'iu 1' 
ftlio host varieties raised in Barbados, .lava, and Hawaii |,aM‘ 
ffii chosen for their suitability for short ratooning periods, it is 
,rolv that a sugarcane suitable for our iong-mtoonjng (nudiiious 
:iti ho. imported from elsewhere. 

"The most successful method wo have U'ie<l here for laisim; 
n- varieties of sugarcane of promise is based on the farts tint a 
itraivitne tor successful cultivation on mir heavy clay soils muci, 
iMif well-marked vegetative vigmir. and that whilst tli<' range of 
uiatioii in the saccharine-eouteut of seedling sugairaiiea is \er\ 
oat, its relative sugar-content is a fairly tixed eharacterislie of any 
arictv. We endeavour to raise as maity seedlings as we can from 
varieties of proved vegetative vigour, and select from them Ihosi' 
liaviiig both well-marked vegetative vigonr and relativelv high 
^a(i liariue-«oiiteut. By this method we raistal from D.i'v.’.’) ili(‘ 
-wllings D.118 and D.419, the areas under whii li have im icasiMi 
ihiiu '’acres and 1 acre, respectively, for the crop iif 191 1-1 •! to 'j.Tlo 
»ii(l 1.3ti0 acres, respectively, for this year’s vea]iiug, 

■■ Ue have been advised time after time to give u]) otir prov en 
iw'thoils and to confine our efforts towards raising canes by i ros- 
''Thli^tifin. If we had in this colony Rugareaues of singh' parcni agc 
.'liuvviiig fixed characters and, through their pniitv ot origin, havinr 
Wlk or 110 tendency to mutation or sporting, that advice wnidi! ! ' 
'■wlleiit. Inindia, and to a less extent in Java, sugiU'caiie v.o:' 

*’1 high purity of strain exist ; and with these it is |)ossihli- : r ' 
appimation of Meiidelian principles in raising m i'!!;! ■ 

'■arieties J high value may be obtained. Uptothe prcsi'in 
llfis lias ot taken place. 
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“ At the inception of the sugarcane breeding work nre J. 
was enthusiastic over the possibilities of raising ne ■ varieties 
high promise by controlled methods of cross-fertilb- lirm 
1892-93 our hopes in that direction received a severe >;ii)( |; C li 
a variety of sugarcane, the Kara-kara-wa cane, which uin- expetimj 
in three preceding years had shown to produce seedling l aneshavin, 
usually somewhat close resemblance to the parent \ariety jj,] 
placing it under conditions by which it was impossible for its atri» 
or flowering shoot to be either cross-fertilized by any nther vnrien 
or fertilized by any other flower shoot of its own kind, we got swdlijj 
canes from the one arrow of 267 different sorts. The parent (i® 
in its own seedling stage was hence possibly derived fi'oinfiiiirtw,, 
diverse ancestral strains. 

“ Supposing, for example, that we take two kinds of siiganaiit 
one, X, having as ancestral kinds the varieties A.B.C,!),!*] aiid !■ 
and the other, Y, derived from its ancestors A,B,G,H,I and J. it i 
evident that 406 different combinations can arise from tlif 
interbreeding of the two kinds, instead of a single blend or ( toss. 

Xx Y. 

“ Bv Mendelian segregation, the inheritable properties ol ttik 
diverse progeny will fall into three groups. We do not know wliirli 
properties are inherited ; but assuming that the general chariicter- 
istics as a whole are heritable, the segregation of the seedlings from 
the cross X and Y may give ri.se in the first generation to l,2ls 
qroups of varieties, 

“ Now either X or Y, by interbreeding with its own kind. ooiiH 
produce only 15x3 groups or forty-five general .strains ol .sugaroine'. 
The complexity introduced by the cross-fertilization of existent 
complex hybrids is well illustrated by this example. 

“ Up to 1 902 we had not made any .systematic attempt at raisiii? 
canes of controlled parentage. We now do it as a matter of regiib' 
routine— not with any idea of getting seedlings having definite aid 
desired characteristics, but as a means of greatly widening the raiigr 
of their variation. We have complete proof of the stiC' ess of thf 
method in this line. Unfortunately, there is no chance m Britbli 
Guiana of controlled cro.ss-fertilization of the sugarcane proMit 



SEEDLING ST7GARGAXES 


fprUin wav to success in the production of new varictii's 
4iort - ■' 

Wl, sc cliarine value. 

i Proiirtbly a more disappointing investigation lias ncvci heen 
,ie(i than has been the search for improved varieties of sugar- 
Tlicic are now many stations at work at it in the tropics and 
"f ic their results appear to be very similar, in the earlier 
. ^vorkiiig with natural varieties of sugareaue, sev(M*al kiiuls of 
iirli promise are almost invariably obtained ; in later' years, when the 
"■ of material for parental purposes has i-apidly and enormously 
teased, the production of really gooil vaideties appears to hecoine 
,„«iiitrlv difficult, and results satisfactory to hoth investigator 


lid planter tend to be few and far between. It looks as though the 
ixkI results arose from the unravelling of the comple.x ancestry of 
he natural varieties, whilst similar results from the retangling of the 
lew strains thus obtained are comparatively rare, and are very 


'lusive.” 

Those who are interested in the introduction of iimv seedling 
anes into their fields will, doubtless, in the light of these remarks, 
■iirefully consider the results which they are obtaining from theii- 
4irts." It will be observed that, in Professor hlarrison'.s view, the 
mirk of finding promising seedlings is much moi'c difhcult when it 
is required to have canes that will ratoon well ; when plant canes 
nnly are grown, the problem is relatively simple. 

The question of the stability of seedling canes juopagated by 
I'littings has long been under investigation. Some have held that 
these canes .would prove stable, and indeed in the early days of the 
work this was the commonly accepted view : now. however. man\ 
are doubting this, and Professor Harrison ajipears to be amongst 
those who are convinced of the tendency towards early senile degeiiei - 
at’}' on the part of these .seedlings. It is observed that, in some, 
districts where sugarcane is cultivated, there is a tendenev to siih 
stitut* one new seedling after another in the hope of obtaining cm i 
iacteasing yields. Where adequate records e.xist, it would he well 
'oexamii'ie these carefully, in order to see whether the neuly iid'o 
duced vai ieties retain their productiveness in full degree, or c^ hctiiei 
fall r.ff, so that the substitution of successive new varief les merely 
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seires to maintain tlie sugar production at a high i, )„,j . 
not tend to raise tliat level to tlie extent that is ;m,| J 
Now that it is the commonly accepted practice on i ' 

West Indian sugar estates to weigh the canes whii" n,, 
to the large factories, and seeing that in the factu) ; , i imti, 
analvses are made of the juice obtained from these caih • iln i,. ,|| 

be in existence some data whereby it may be possible m 
thing definite concerning the stability or otherwise of 'ccillint, 
during the years subsequent to their introduction iniu 
on a large scale. 

Still the fact remains that the continued prodm tinu „j ,,,,, 
seedling canes is a matter of moment for the sugai' iiidiistiT, • la; 
work affords means of combating many of the forms of fungus (In, .,, 
to which sugarcanes are liable, and it also affords the inciiiis nf iKiir, 
tainiiig the level of production, even if it does not tend to raisr ti.r 
level so rapidly as was at one time hoped might he tlie rase. |ii 
therefore work essential for the well-being and devel(i|imeiif nf if. 
industry, and .should be carried on continunu.sly. 



TIIK t'ONSERVATION OF Ol'li ('Fliim, * 


THEiIaugM's to whicli grain stmva inidrr or.liiKna , ,,ii<iiiiiius is 
isjMsi'il may be classified, under tour beads: (ij jji,. ;i((ai|>s ,,l 
iiMiml tuice, (2) those of insects and mites, (:i) ih,,,,. ,,| m,,,,!,], 
idluictevia. and (4) the process known as lieatim;." Tli.' ammini 
H-liiiiuige due, to rats and mice is. no doiilii. enormoii.s, Imi mia||t 
k avoided by any rational system of storage, aiicl is a mailer fm 
dilation rather than for .scientific inrosfigaiion. Tlie i idid' insaei 
esti in Ibis country arc the two grain-weevils, f Vila, elm (/jYomrdi 
w! f. cry:®, while in India two otlicr beetles, (/e/md/ra 

i»l Tmjoikma iliapra, are also resjamsible for imicli direct injury, 
s'llicrimeiits on the rate of imiltiplieatimi of ihe, weevils show that 
St iititablo temperatures they breed all the year lonnd, but in this 
"'imtry noi'iually only in the warmer numtlis, .\t aliont 2S''(', a 
iitiale pair of rice-weevils increased idiont seven-limiibcdfold in linir 
mentiis. The accumulated excrement of the vvemdls artnnt.s 
iiV'iifiiiv and promotes decompo.sition. aeeompani<‘d by the evolution 
f liiTge f|i!antities of ammonia, and in this way the liestiiirtinu 
"inmeiieed by the ravages of the insects is complelcd, Tiie process 
1 k'liting is the result of enzvmic action in tin- wheat it.self. some 


iiiaccnrately spoken of as respiration, though lei menial ion 
"iilcl he a better term, which inc.rea.scs witli ri.se of inmpcratiiic 
-pfuahoMit oo'C.) and moisture content (Itailv and (lurjar). In 
b'vs i.( the trade, heating appieavs to be .a much more senon.- 
''i.’er fl.di weevilliiig. It is at present .ivoided by abund.ini 
^ '‘Oialha,. the grain being turned over as fioon a.s the temperatun' 
w.(‘.s uangerously high, so as to cool it and cany off moisimi . 


■ Aba, ,, 
of > -. 
ttnfly, Fjf V 


L a lecture delivered at King’s College, ].x)nil«>u, 
loiperial Stifles Committee of the University cf I- 
' reprinted from Nature, daied 20th ifarch, 1919. 


.■i.-u Mdi- ii 
/ili'l'-n. 


( 667 ) 
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As ail effectual means of preventing damage i. ^ 
sources, air-tiglit storage should be resorted to. I ,7 

however, considerable doubt has been tlirown on the i . i 

ancient method by a widespread belief in the abiliti . v,i . - i . 
withstand such treatment. This belief rests entin l, j, 
curate observations. Thus we find that tins which arc ' m ikk,,,], i 
hermetically scaled, and look perfectly sound, are oftcii |..;i|;v 
easily be shown liy placing them in hot water, when ali I 'a hi, I,.,,,, 
Numerous experiments made at Kinghs College by tlir i. i imvi ,, 
his colleague, Mr. H. D. Elkington, who i.s responsible in. 'v cmi,., j ,;: 
for the chemical analy.ses, prove conclusively that nil imict, j.i,.,,. 
are more or less rapidly destroyed when weevilly wlicnt sMl.d ■, 
in air-tight receptacles which it nearly fills. This mctlnd dI tn,'. 
ment destiws t!ie weevils in all their stages, and is also hitnl nt „ 
rate to adult inite.s. The .s,ame treatment also pres'cut- rlie L'i,-vh;, 
of moulds and the procos.s of heating. Two Dewar llasiis, rba 
with grain having a moisture content of 20-7 per (oiit., vviv ii,. ;. 
bated at about 28‘’C. One was merely plugged with coi toe-wniil 
the other heimetically sealed. In the former the tcaupeiat;;!- 
gradnally rose to 49-4T., while in the latter it vemaimd alin-v 
stationary. The life of insects and moulds and the pri!ce^s ln' iC! j 
alike depend upon the supply of oxygen, and where this is i iii ' 
no damage from these sourcc-s need bo feared. 

ft lias been demonstrated e.xperimcntally, not oniv timt 
require an abundant supply of oxvgen, but also that cai hca ilii'Vie 
if present in sufficient quantity, lias a directly poisonous .a linn ii]’* :; 
thnn. In pure, moist carbon dioxide they become m 'tiniib-s js 
three minutes, and can remain in tlihs condition for as mui li ic t 
days (at room temperature) without losing the power n' ivin\'.”c 
A mixture of carbon dioxide with 20 per cent, of oxygen - fn tn-' 
fatal than pure carbon dioxide. This is probably bei ''-n, in’-'' 
absence of o.xygen, tlieir metabolism is more or less con niciv - " 
pended, so that the carbon dioxide is unable to exercise i‘ iinisnivn,' 
effect. In a mixture of 56'4 per cent, nitrogen, 20'.'-i '''i ' 

oxygen, and 23-22 per cent, carbon dioxide weevils becan n lOtiaiJ'-' 
in forty-three hours (at about 30°C.), and after ninety "C li'W-' 



rONSERVATIOX 0? OUR CF.RF4L . 

niougli ] 9'09 per cent, of hxyltmi -nil i, ;. 

. ^[YOil . iic' supplied witll nrdirniry nir. 

Wlui wlieat is sealed up ill a normaitem!>ci:i!iiiv.,;i,i„,; 

I, naturally owing to tlie so-called re-|,„oiin,! ..i ,4. , 

i accumulation depending upon 1emp,.iaiuiv .umi 
A t ordinary room teiuperatme (.lidx i 
,l,,Yemeiiil!s 300 grammes of English wlieat. ha viim.i iiaiiii,i| iiiui-nne 

(li l.r 9 per cent., gave off fiH-t! millieiam- ,.| . arl.oi, diniide, 
.ytVieuf to raise the percentage, of that gas in i|,,. .-m- m ii„. ,,,,,,,,, 
(whicli was nearly filled with wheat) n. ta-i:;. If iuNri, I,,, 
jl-n fii'oseiit, the carbon dio.xide acenmulain- more ra|iii||\' oaine 
t, I the large, amnunt whieh they themselves nive ,,|T. li ilms a]i|iears 
i!i;it ill lievmetieally sealed granaries eonifileielv filled wiifi oi ain ifiine 
■liould he no need for any artificial addition nl raihou ,'ioxida sneli 
lias seinetimcs been recommended, ami indeed. .1(1111111 made, 
fill tlK> purpose of destroying weevils, hndei pr.i|!ei eondiiions, 
vdiidi ought to be experimentally detornfinetl on a finue se.de, ih,. 
Lli'iiiii must become self -protective as regards weevilling, niihlew. and 
'pMlir.g. to say nothing of rats and mice. .\iiy didnage wiiiifii niiglii 
iiisi' while the cni'hon dio.xide was aceiimiilatiiig would |ii'(.ihafilv 
hi uegligilile. 

Till' |■onst^uction of air-tight granarie.s or silos is a jiinhleiu foi the 
''nsiiiear, hut there seems to ho no insuperable dillienit v in the warn 
If such granaries existed in the large wheal -growing e(miiliies. ihe 
■Jaiiimiglit he completely sterilized as regard,- inseri-li!e li\' siniiiaj ]or 
a suitahle period before shipment, and the. ven -erioii- weeviliina 
'di'di oi'ten tabes place on hoard ship might lie avoideil. hlorr. u 1 . 
It Would he possible to crpialize slii|iments all llie ye.ir loim.l ami 
iviiid the rnshto get the grain away after liarvo.-i. .\ii-iieh' '■ 01. 
'laiild aa-o. in all probability, afford by far the he-t mean- ■- ii i 
iiiuiiig ; .<ei\-es of grain to meet emergencies -noli a- \v,,i o ■ 

'I (Top., 

Fiiiiher details have been, and will he, ])nhii-!io.t 
fill* liaiu Pests (War) Committee of the, Ifie, ii 
ltd ail-, :ees of which these investigations hav. '.'ev , ■ ai 



THE B>;ZVMES OF SOME TROPIOAL PLANTS, 


JIAKVEY ('. BKII.L, 

Clticf, Divi.iidn of Organic Chmistr-i, Jiannii nj Science, Miaiihi, / 

Tfie scriptural assertion that “ man lives not by hi'i'ad iilnr,!- ’ 
has more tlian one meaning. Chemists are addijig new diadia n 
meaning to it daily througli their investigations of tlie ((niilitii!;- 
of grovth, ripening and vital proce.ssos ol plants, ami tlieir -iiiiiy 
rif the nutrition processes of man and other animals, 'riie .rimiili' .'Vi,- 
thetic food-talilet. wliich was to carry the necessary food pleimiit'- 
protcin, fat and earhohydrates— in the relative proportions (Iciiwiidn 
hy the human body for its growth and development and the |ii'i 
fonnance of its daily duties, now appears to be the dream ot a ]H'iid‘ 
.scientist, The process of assimilating our daily bread is a nim li iii'O 
complex pnA'css than was once believed, and the peiiert in'O ■ 
the future will hardly lie prepared in tablet form. Sricnti'ts j 
beginning to investigate this phase of chemistry and nutviticin. 
we find such maladies as 'oerilieri, scurvy, and pellagra being ;’tn 
huted to the eonsumptiim of a diet deficient in srime pattiiiil 
ingredient wliicli has liei'etofore escaped our notice bcmibc "i O ' 
crude methods used in the examinations of these foods. IFimI- 
other dread diseases will be found to arise from similar raiiscs ''in. 
be controlled by the use of ]>ro],icr food-stufis. 

An interesting part of this field of eheinistry, called hwlagrr 
chemistry, pertains to the study of the enzj’ines and their |)i op(d>‘ 
JIucli is known regarding enzymes, but much is still to la oinoi i 
regarding their functions in the plant’s growth and tin ^ 
assimilation processes when taken into the human bod} 


* Reitrinted from Tropieai Lift, vol. XIV , ao. 4. 
( 060 ) 



THK enzymes OE SOJIE TKOI'U'AE I’LAMs 


0 'iiig imcei'taiiity as to tho imriiv of thr 

,/iim’. impossibility of detenuiiiin^< any cliaim.-, ' i. :: 

',,ve tab I' pl^ce in its composition dniiiig om- ;UU'iu]iis (.i i-,,; ,', 
|i,|i Aiuly is very diffie\ilt. Tims in many l asos w.- rauu<ii -av , 
vi(‘ liave finislied our “tiidy, wliet'ncr .:iv dralnia nut 
i,,it uiic compound or several componuds whit-li inno diiicd mn 
at separation ; whether we have the ciimiicauid -.vnli wliich 
■w darted, or one formed by a decomposite. ii ol il.e origiim! iiie’ 
,1,1,. to (wr attempts at purification. 8 o one lean n liia! the i.eiiu 
,,,zvine is rather general even from this point ol view, ain! whei; 

loiniders the newness of tlie subject lie <a.u ivadili- reali/,e that 
iiyiiv discrepancies have crept in due t.. laiiltv iivoeedate in, ih.. 
..art of the investigators. 

Siiiuc ol the foods wo are aceustoine.| lo luiviiu; aeru'd on the 
tiihic uncooked (outain eiizynies of various kinds and m diflneni 
.;|iumtitie.s. An interestiisg speculation i.t : what inlliicnce do these 
liavc' ou the assimlbitiou of the meal at with 1 ; they are eaten ' I 
shall ci.intine this discussion lo a cousideiation ol some ol tlie plants 
etuiVii ill the Tropics. For e.vample, Cliitteudeid has investigated 
tile piiicajtple and studied tim proteolytic enzyme pre.o'ut in it. lie 
.ailed this enzyme bromclin, from the name of the iamily to whuii 
the piiieapple belong.s. Bromelhi is rather resistant to heat, its 
etivity is not destroyed by heating to 7 (F f'.. it digests e>gg alliumen 
and Ijlood fibrin, forming the same products as are lormed h}' tic 
aetiou of trvpsin. A remiet-like ferment is associated with oi'oniclin. 
Instead of purcl.asing pepsin, which in mauv eases is worthless 
fiecausc of faulty preparation, it would be more prolitalile and agr.'c^ 
.dile to purchase pineapples. 

Many persons are acquainted with the pruteolvti.' einiiu.' 
■(lilcli come.s from the pawpaw and papaya,^ and .vhich is .sold umh-i 
the caption, papain. Those who have never eaten the papac.i I'hc 
are nnhatunate. It has all the virtues of the. drug, and " i ' 
ifeliiions fruit. Probably the proportion of wortldc'' i o w ■ 
the 111:1 iket is even greater than that of pepsin, sin. e . ; !• 

^181)4), XV, p. 249 ; and Caldwell, /Pr . 
i). fi. Philippiw Joiirtud of licience, See. A (lOloj, X- r 
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is vei y liirgely jirepiired by men who do not undorstauil 
of preeautioii in drying and packing. Then, too, the pi . 
supply houses demand a light-coloured product, , .i, .. 
vahiiition partly on this property, and this leads to t!ii : ici';!),,- ,, 
of an inactive product or the adulteration of the aci; -uly, 
or both. The diying temperature must not be high : i!!,- 
is to retain its digestive activity, but since prolonged laviir, , 
a darkened product mucli papain is dried at a high tiMpeniUn,' 
oj'dor to avoid a change in colour, and is therefore absol-iifv w. ]! . 
less. If the product is dried properly and is darkened iu tiie jim,,.., 
the producer often resort to adultoratiug it with starcJi O' iigiitr-, c,. 
colour. It is apparent tli.at the buyers .should iftodil’y tlicir .UAiidit !■ 
and should purciia.se papain on the ba.sis of it.sply.siolngiciljif tivitv, 
.Papain i.s cousidiued by Ihiler^ to be identical with, ur at Ion' : 
reseiuljle, bromclin I’cry clo.sely. 

The banana bas receidly been tliorouglily investigate I hy Ihiii ■. ■ 
for enzyme.s. This fruit is ricli in ferments, giving evidcinv nj ta 
pro.seiice of a diastase, aji imi'rta.se. a protease of the cir|iaiii lyp, 
a lipase, while a poro.xidase was foimd at all the stages of - 
investigated. Thus the banana carrie.s with it ciizviit's da ; 
influence the digestion of .starch, sugar, proteins, ami fals. hi"!!-: 
words, the digestion of your coi'cal, the .sugar e'liicli y. a 

cereal uJid your coffee, the protein of your egg, bacon ami luilk, 
the fat of your egg, bacon and milk is added by the .seeiniityl' ani]" 
banana you have eaten tor your breakfast. 

The mango, another popular fruit of the Tropics. i niii.iii!- 
proteolytic enzyme which ha,s i)ropertie,s similar to those <■! Iji'.iir iia 
This investigation is just .started by the Bureau of heim.;. e. 
qucntly nothing further can be given regarding the iileia.U'' "i t o 
prutea.se with broinelin. But tins brief survey of tin' m'.iiuii''- 
fruits of the Tropics, the pineaiiple, papiaya, banana, .1 noin 
convinces one that these fruits have a value other tliaii tli ' "i a-''''- 
tion, ill that they aid in the digestion of other food.s. 


^ Etilcr • “ CiiPttiijtry of tko Eiuymos.” JoUnJ ^V'Uey ttud 

(i'Jl2), p. 39. 

~ Journ. Amcr, C'licm, i’oc, (191-), XXXIV, p, I 7 O 6 , 



the enzymes of some TROrt( AE IT.ANi. 

('oil- ■..Table cliffereiiees of (jpiuidii pivvai! aiiunr' 

jiiiv.iaiii T' tlie presence of a lipase, in cdn min v |i. : 
p-iiua' i'i'oif. its presence in the genniitaiin;;- in,.,ii • 

Philii mine Bureau of Science, on the othei li;ii|il. „■ ,, 

(.tablisii 'Is presence. Doming'' believes tian ihe 
I piu.'iivii in the coconut which is activated In liie a.i.;;;:,' 

.t.'iils. as lepoi'ted by Gieen^ foi the Upasc existing in riniin.. i; 
..nil an en/,yme exists in coconut m^at. if. is u,i|. l,v 

jitMiing. since meat that has been lioilmt for some, tini.e silo■,\.^ .. 
.iiiiilar iiicreaso in the acidity when tl\e sani.|iie is innihaied. ns is 
.'j.iwn by the uncooked meat. This contfadii ls (tie. gunerai lielief 
tiT.inling the destruction of enzymes by lieatiiig in (he jiie.Mmie of 
ii,,„istinv, However, .Solmgen" has reiiorted a lipase whirh he 
laiius is not destroyed by fifteen minnles’ hoiling. due of the 
iiiil'lcin.s involved in the. making of coeonnl oil and ilie di ving of 
,ep/« is the prevention of rancidity. Oils whieli have heroine 
laiicid arc difficult to make sweet, and Walker^ states that these, 
"ils. afler puritication, again become rancid more n'adilv than does 
dll' virgin oil. lie has likewise demonstrated that moist iiri' and 
ii.xvgeu are necessary for the. development ol raneidity. Lipase, 
diiue does not produce rancidity, since lancidify and aeiifity of 
iiifsaie not synonymous, and lipa.se ]U'odiicc.s on]\- the hdter, The 
baivau of fix.'ience has examined, oils .vith high mid value.s. the 
iiiHeiddy of which wa.s le.ss than the raneidity of oil< v.ifh a miirh 
iuuilfi't acid value. 

Vildlo the rancidity ol coconut oil cannot i'c at'iihided i" the 
'.disiti of lipase, yet this enzyme .snlils tfn^ cUers iiii't glia rrol and 
da; I'.iijstitueut acids, and tlui.s l■(Tlder.■l tlie.m in a coialiiion in he 
ti'i't'e readily acted upon hv ativ other agcin v. I hi'iii-vi- l"n it 

‘ 1. dc Dejif. de C A'jric. aux Inde^ Xcer (19o0), 1\’, i*. 

‘ ' SjKrin. Agrar. lUil. (1898), XXXI, p. 397. 

■’ 7 . Journ. Set., Sec, A (I9o8), HI, p, HI. 

' ^ ' '• Agric. and For. (1914), pp. 3-33. 

cn. “ The Soluble Ferments and FermeiU.ili •), 

’ -iversjiLy Press.) 

^ ' -in. Wemad (1911), VUI,p. 58o. 

^ '• cit. 
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siucli agencies to be oxidase and peroxidase present : tlio ,, 

The action oi these enzymes produces acid dccomposi- p,. ,i , ^ 
and these aouIiI give, the rancid property to oil-, [r uv-.^ 
remembered that air and moisture are recessary to t: , ndu , 
ol rancidity in coconnt oil, and that, even tlioiigh the la ; :uki 1 hj,,; 
and peroxidase have lieen destroyed by heating, auc air alb , 
access to the oils carries ivith it mould spores. L'ui.'meah: 
suj)})ort monld growth. Dox'^ has demonstrated tliut liii'.^a 11:1 . 
produce all of the enzymes regardless of the cliaiactn ,,i -a 
sulistrase, and in this manner rancidity might increase. Tliah, i i, 
ropm wliicli lias become extremely mouldy yields a iiaric raiii i.!.;.; 
than clean, well-dried Tins laboratory® has t ,• 

oils which have .stood in closed buttles for periods of .scwml ijinic,. 
give tests toj- o.xida.scs and pero.xida.ses. That rmiciditc iiav ■. 
partly due, or in some cases initiated, by the action h[ nvi,!.,... 
and pcro.xklascs Is a plausible .speculation. 

One of the ditliciillurs encountered in the investigation niiiilin trt 
by the Uiireau ot .Science mi tlic i-ommercial possibilitv of iuaki!i. 
sugar from the juice ol the uipa palm was due to tin* 
of a zyiuugeii,'* whicli, imder atmospheric influciiee, i nii.s.s to 
separation of wliite, lluceulent invertase. The latter rapullv aitc i- 
the sucrose jireseiit. liiverta.s'e action could be inliibiteil he rn!i:!i. 
the receptacles for holding the juice, but even then the .sugai fowc.: 
gradually decreased. .\ eatefid scries of experiments inowd ii .' 
some enzyme capable of destroying both sucrose and imrit sityi 
is present in the juice of the nipa palm. It was found tlwt i: 
nipa palm dues elaborate a very active enzyme ol the |ieio.\in;i- 
tvpc. The decreaising alkalinity indicated the formation ol oi>; 
(lccoinpo.sition products that combined with the lime, and cvinititiii' 
rendered the juice acid and reactivated the iin’ertase. Ai’ jiitrii -!'.!-- 
pliase of this investigation was the discovery that only dv 
stalks, or tJiuse wliicli Imve been tapped longest, cla'-inart o.- 

' rlc.iii Woihl {iyi2), XV, ]). 4U. 

' Burcnii of .Science U now inv-eatigating tliis pliAse of the rancidity t- 

Xojes of an unpuljlished mfc.stigation now in progrcii- 

' (jibb?^. Phil. Jouni. Sci., .Sen. A (1911), VI, p. 99- Pratt et aU, ibid., Sec - d b. 
p, :i77. 



THE ENZYMES OF SOME TROPH'm, I'l.AM-, 


'-l-’Ws enzyme is reatlily (lestnivcl |,v- ,i„. ,■ 

.)U;ill iiiut'-iiits of sulphite to tlie lime civain used im , , 
and makes possible the ((.laiu'iviai miii 
, ,|,.i juice for the preparation of sugar. The u.s,. „| ,,,, 

,u:„iiif;n:ture of sugar gives another possible m.lusii v o , 

['rtipic.'. 

Kii/.y"'*-'' oetion undoubtedly plays an iiupoitaiu pan n, i,,, 
jiiugof tobacco. Oosthuizen and ShiMhU fouml iiiveiiaas .li i-i , 
iniibiii attd reductase present in apprecialile am.piuits in ilie 
,„| leaf at all stages of growth, and also in ihe eiired nniriiul 
.i[i;ise, luulase and a proteolytic en/.ym<' were found in sin. dl am'.iiin,, 
liile o.Nulases were found to decrease from the loppuie siaoe to 
Kitiiritv. It is absent in the cured loaf, l’|•oll•i!l denvases. wlnle 
,.iit.iiiii-e(impound simultaneously appear anil ineiease; ilie >iuivli 
niiiiivMtefl to sugar, and the sugar later disappiuirs. 

blowers of tobacco have learned from expericiiir (hai ( ,uiuiii 
iiirtlioils of curing and handling arc ncce.vsaiy to olitain cood I'esiih', 
Fur I'xaliiple, in wilting the plant picpaiatorv lo placing ii in jh,. 
-kil. too high a temperature must he avoided. Saeh a leiiipeiaiinv 
Irstrnvs the efficacy of the enzymes and prodiires eeriain oiher 
f'lrti'iious effects. The phenomenon known as sweaiinc. wiiirh 
inkis place when tobacco is packed in Inilk in moist air, is a ivmiIi, 
if enzyme activity and deserves more, stinly from the hin i heiuii ;d 
■tamlpoint, in order that, the eonditioiis may Im iinae inii'lli'aciiilv 
'iintrolled. 

f iiave found that cacao contains easease proieaM', nxida.M', 
tiiliiMse. invertase and diastase during the various stages tiimuijli 
"iiicli it passes in fermentation, ^ and believe liiat the piodmi 
fit, lined Irom this fermentation is largelv a result of the aiiivm 
I tliesi; enzymes. Recently 1 have been able to demini'iraii im 
iii'M.!); i. y| emulsin in cacao which livdrolv.scs amvgdali', i . 
‘itnfie.t that the organoleptic properties* of fennenlid 
4't'iio!' to those of the uiifermented cacao made in le. . 

' Joum. Am. Chem. .Soc. (1913), XV.VV, ji. I-S'.i. 

Brill. Phil. Jovni. i'et.. See. A (1915), X. }>. iiif! 

^ Unpublished investigation. 



G66 


ACRICULTaRAL JOURNAL OF INDIA 


iXjV 


Since tliese properties depend largely upon c]]., • 

physical condition of certain constituents of the bc.an. ■ ^ ,1 * 
changes which can be detected chemically only In 
operations, if at all, and upon the production of miin: , , 
of new compounds, their presence cannot be well den. 
chemical analyses. The.se differences in the quality of , mi ; 
recognized by an examination of its organoleptic iJio|„.|ij,,. ' 

The Bureau of Science has in progress an invest]" ';;,,,, ,, 
seeds of the plants belonging to the family to whicl; ri!,iii|„„„„„ 

belongs. The.se plants contain a cyanogcnetic gluco.sidci m t|„, ; 

and other parts which is readily hydrolysed by cmulsin. m, 
hydrocyanic acid. A hydrolysing eitzyme accompanies i ills t, 
in the plant, consecpiently when the seeds are bruised tiio clu, \ 
hydrolysed, and hydrocyiinic acid e.scape.s. The liim lioiM,; 
cojistituents of the above-named plants is not deliiiitelv 
though various theories are held. Perhap.s the most plaiisililc t!,("; . 
is that the free hydrocyanic acid acts as an antiseptic agcul wh.'u r - 
plant is bruised, thus preventing further injury to the plaiit l!"]!; 
bacterial action or fungus growth, but it is possible tluit this s !:,' 
factor has an influence on the efficacy of the chanlm.oiyra nil ; 
in the treatment of leprosy. It is well known to tho.se iidmiubti ri] ; 
chmilmoogra oil to lepers that only the crude oil has anv cl'fc t. Tfi' 
effect may possibly be due to the presence of the i y;mn>;' i 
glucosidc in the oil, either alone or associated with the ti'iiuc; 
and free liydroiyanic acid. This is one phase of the pnihli'iu "[ iv. 
treatment by means of chaulinoogra oil that the Bureau uf Siii!: " 
is at present investigating. 

The rolling of tea breaks the cell walls of the leaves aii'l ri'li.c'- 
the ferments. This process, “ oxidation proce.ss,” or “ lei iciir!]'- 
Bamber^ says, “is perhaps the most important in the vh he iiw:.:- 
facture, as both the quality and appearance of tea depc'"! laiy , 
on the process being properly carried oiit.” 


^ Power, et a\. Joiirn: Chem. iSoc. LXXXV, p. 83S; ihid. {H".' 

p. 884. De Junrt. Kccitell Tmvaux chiuw/Hen da Fity-y-B'i'i ei ds In I- 
XXVIII, p 25 ; ibid. (1911), XXX, p. m 

2 “ Tea Cultivatiou in Ceylon.” Colombo : A, iL tnd J. Perguson (1894), p. j 



I’Uli ENZYMKS OE SOME 'I'UOI’t,' \l. im . 


imdoiibtedly umlei'goes fei'iin'iiuuinn in i , 

•; .cesses. All iuvestigiitioii of tiie imtiiiv ,i| ii„ 

. 1 ,. ;ikl be imdc in order tliat the cliaiiges lakiiie e . 

, ,.i,]ci>:..iid. Control of these changes wouhi imdnul.i,.,i;.. 

. quality of coffee.' 

It !> a.’rterally conceded^ that the darLeuiiig of luhln". i- ,1,;, , 
..■nti.ii; Ilf an oxidase. Its action can ho |M'eAeiiic.,| In iuM.ii, 
...fiililici and thus destroying the enzyme, or hv koiqiiiin 
,,.!ii (liming in contiict witli tlie air when lioing coaonLiii'iL W Iid 
:;fivimvi'iUiy the rtwftsot Ceylon, Bamhei^ said ; "b is aiUi.-ahlr 
„ cn.mv' the destruction of the enzyme wiiidi on urs in ilm latex. 
; llii't witli ceiiaiu organic inodncts, which darken on I'xiis.isarr 
ait. The enzyme has an effect very .similar to the enzviac 
ira,' The matter of enzymes .tnd tlieir effect on nihhct. tli- me 
; iiiltihitin'i agents, etc., deserve farther imcstii/atiiin. 

lit the article cited above, .\nustrong is iiiinled, a^ .saying la 1'. 
..lailiMywb' sum of money has ever heen tiporojiruiteil for tim in vest i- 
ntiii'i cl niltber in the field. Such a state of affairs slioiiM !,c 
,'iiu'ilii'il without delay. 

In aitin iusion, .1 wish to note that moulds el ihoiaic till tno 
aiiiv.ti enzymes, and in many eases ha'ae ciiii.sldoiahlo Indncnca 
■.v.nise of this piaqierty. Do.v' luis demonstralod tlic jiivsi'mi' 
a lai'iilds of protease, nuclease, aiuidase, lipase, eiunlsin. ain.'. la-'c 
t.'iia-.e. raliinase, sucrasc, maltasc, lactase, liislozynw. camla 'a 
id I'livtase, and has shown that tliesc 'are lorined regaidlc.s ol tlic 
ctaie oi. the substrase. That the character ol ilie 'iik.t.ini ,. h is 
" lalliieaci; on. the tyjie of enzyme formed is aiiolher cviiiiaicc ul 
■V [arnigal cliaracter of Nature and lier piepareihicss lot iie 
tai'igei,: V. q’phs discovery throws light on the iiuoinei in. v. ci. c 
s"si'ls do their works. The stiidv of enzvme.s and. tlnav ini ■ ' S ' 
d“'t e. niin, AVe can look forward to many nm' and t 
i-a iixci i.-s ill this field and mure exten.siv" grtierdi.'a' 

a 111, I, ij “The FeiiiKiiniU"i> ' 

‘ i-'i I i I lurtinmt, price 10s. not. 

S. 1, t’>. J. “ Tlio nrcparotioii of I’liintatiioii L'er i too '- : 

"a , ioiateil Malay States (Ittt^), niittetin 17. 

' 1 ia.il Lite (1008), IV, v. 123. 

'iv ut. 




MOTOR TRACTOR TRIAL AND DEMONSTRATION. 

Axthe Pnsrt Fann, oi'. Friday, IIOtliMav, 1910. a trial iiiaiai.a. . 
stration of the capabilities of tho Fordson Motor Trai tor w.is j:.,. 
by tlie Olfg. liivporial AgriciiUurist, Air. AVyitne I'l^ayrr. Tjui n;,,- , 
was worked, with, a heavy two-fiirrow Ransom disc jilougli. ;i 
spring tine cultivator, a Fambriilge roller an.d. a rake of tliivi 'i 
harrows. The f rial was watched, with groat intorc.st by a Lug,. , inv,,: 
planters, zeinin.dars and. oHlcials. At the conclusion of tlu’ w, !: 
the laud, the tractor was run up (o (lie farm building.s iiiii' iiv'!' 
d.rive a Climax silage (.utter. Th.e greatest iutcuosi \va- I'vi! 
in the work done, as th.is is th.e first tractor of its tipo to l.n' u-" ' 
India. E.xperiiuents will now he started on the farm to iCtii::.! 
working costs, etc. An account of th.e trial, with, iilmiogi,:: ■ 
will appear in th.e next number of this Joiinial 

* 

AN ATTACK OF NEPHANTIS SERIIMOPA ON COCONUT PALM 
IN TRA VAN CORE 

T'hh attack of A'cp/(«/i<is serino^to on coconm piliib ir i ' 
(,!uilon. town and lire adjacent areas in Travancorc wa^ viyev 
towards the end of Alav. 1918. On inquiry, n 
that th.e outbreak of this pest commenced nearly mv vioi •i- 
011 a. few palms in a churchyard, and that in the comsi’ "f a ."'C 
attacked more than 9,000 palms. 

8ome miijals thought that the drying of th.e Icaic' mb 
the influence of sinall-pox, which was prevalent in a vii'>'i."t ("im 
that time ; while others believed that it was due to tlie c:' -i 1 0 'i. 
emanating from the tile factories of Quilon. The ar ’itec 
looked faded as if they suffered from the effect of X''- 
andthelcaves, especially the matured ones, dried up. 

{ 608 ) 










NOTES 


(!<)!! 

jMinis <>E the attack, [u onlinary cas.'s, ili,. hcaidi 
i' ' icWing capacity of the palms was c(,iisu!,aalilv leilurcl, 

^ : ^,,,.(1 palms took more than a year i<i rogaiu rlaaii lunaual 
...aincic 

111,- ii-M-ct completes its lil e-history on tlu. |i,i„||,|„|,| 
r ,,,,asaic found on the damaged leaves. The larva is imi an ..pa,, 
li makes a gallery of silken and. cxi K'lucntitious matter 
, lawer surface of the pinna; in sucii a wav i hat one wmild, he 
at le tliink that the larva is a leal roller. Tlim tln> damige 
,,,!,v .Vcp/wtdisscrinojw differs very muck from that of the lama- 
, ,1 larva, the attack of which on coconut palm was mia.nle,! 

the commencement of the year l!H t. is clear from the fact, 
• lire latter eats away openly the leaf hlaih-. haiviiig oulv tlte 
thepinnic; whereas the iVc^i/widos sci'/mipn makesa galleiv 
oi,, iimler-sui'face of tlic leaf and eats awav only tin' givim tissue. 
: :i, leaf hhnle from within the gallery. 

rill- full-grown larva measures ;i little more than -to mn-. in 
’:;ia, I’upation takes place ou the damaged, ietives of the lund- 
j.t. I'he larva can ho. seen throughout tlic year. The lunlli. is 
'ti.iiieil to light, hut not so readily as iSthwnnhinx liijiiiiiclifcf. 
rile pest is new to 'I'ravancore. Spraying with eoutaei and 
iiiii- li ])ois(ms was done on young trees with, some sueeess. The, 

Ilf etttting and, hurnilig tlie affected, leaves has a ileeiileil 

' '■! Ill keeping the prest under ch.eck, Tliis was reeommeuiled 
Mil- ivijfitts and. tliev ado|)ted it with, success. More lluiu Ihsss 
" ' 'veil- treated, and nearlv leaves wete eat and tiurned. 

veil the rt((ya,j,s were, fullv ( imvin.ced of tlie ellieaev oi I Ins I rest - 
-'.they iliemselves carried out the work wit iamt imiih external 
"".im- and the pest was completely brought umfei emiliiil. 

'i M.Malv.VN PiLL.VI.] 

^ * 

PERENNIAL FORAGE SHRUBS. 

I-';' iirevious number of this .loiirual* appeared a short areoimi 
'fi'‘ tr- ils of exotic drought-resisting jdaiits in India lioiu tin |h n 

^ The AgricuUvralJourml of India, Toi. II, I'lHi U. 
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of Jfr. (now Sir} Frank 0. Sly in which he ileprocj f. j, . 
extensive trials of exotic plants except perhaps iii.i! t. , . 
as Sind, llajputana and the Western Punjab. Tliefek .n,,, 
liowovcr, reproduced from the AijnctiUural Neirit, Bs nl,,, ; 
.July l.S, 1918, with the hope that some of t:,;. 
Departments of Agriculture in India interested iu Ci.i , 
of drought-resisting plants will give a trial to tin* tin,,,. 
which appear to be of good promise. It sJioiiiil I,,, , , ; 
however, that the first of these has already been triefl in r],,. p, . 
Provinces and failed to stand the heat. 

“ Fjxperiments which are being made in the Bot.nn, i ; 
Sydney, as to the fodder value of three useful leguiuiiinu, 
from Teiieriffe, are noticed in the Afiricultiimi G(i:uiU- nf ■ 
Wales, .'\pril, 1918. The first of these, Cytisits ]m>lij'<ois. nfi,. 
in its native island a.s Tagasaste. This is stateil to be n li-ifv 
with a gracefu! drooping habit, which does well iiiidc!' drv i niiilin , ■ 
and stands considorahle x'ariations in temperature fi'niu Imt i.n. 
Its rpiick growth makes it useful as a wind-break, and if kipt n iiup,' 
it grows into a pleasing shrub from S to 1,5 feet high. Idn ibii'.' 
purposes, it should never be allowed to grow into a sin ill iivi , ■ 
should be cut regularly at least twice a year ; tlu' tifniev is f i, 
always young and soft, and in this state it is readily catrii hv 1 
kinds of .stock. It i.s recommended as a safe and proliDilik 
by in districts where drouglits interfere witli tlio i iiliivini'-:: 
bettor fodder. 

“ Tlie second shrub of the .same genus is C. skitiji/i'il '''-- ' ' 
Gacia iu Teiieriffe. This makes a beautiful, swcet-.^r( ii!r'l, 'v 
flowering shruf), not so large iu growth as the Tag.u oO' hin ’ 
as robust, producing tliick green foliage. 

“ The third of these shrubs, G. palUdus, is known as i o i ! ! : ’ 
and is even more beautiful as a slirub than the Gacia. ! a-- ' 

charming silvery foliage, although both species hva 

yellow floAveus. 

" Both the Gacias make excellent freish fodder and na'a- 
if cut in the same way as tire Tagasaste. The flowers " 



NOTES 


|j,l,omyii"i liU'ge quantitios of nectar, air] arc cx. c: ,,;, 

|ii I'b. 

■■ [),■, ( V. Perez of Teiieriffe is intevestcil m li-ivm- ; i,, _ 
jj,,,, with in various parts uf rhc wmlil. a. ,, 

1 ' glad to supply seeds for trial in aiiv .,[ tl,c dr;,., W 

Ildil'S" 

« 

♦ * 

'|•Hl.:•Jnllowing extracts from official reports ffcaliuM .xiij, d,,. 

,4 cactus in the Ahmed nagcir District as a [odder subsiiiiiie 
jv,> heeu imblished by the Boiultay Goverumeut ; 

)li,u1 Jr<iM a Report hy Mr. E. I.C.S.. 

Ahnedmyar, dated toth Mairh. I!)|!). 

('KNTU.rt. camps were opened in .bimiaiy at Slieugann an,! 
Cattle were taken from agriculturists willing In tliilr 

;!ilr foil upon cactus. Such cattle are kei>l in the e;nn|) fur a I 

!•. lUdUtli at Governnient expense, and being acensioiiied (n the 
i‘i ;ire returi'.ed to their owners, who are given evin v facility ami 
irimviigrtuent to continue using tlie foddm-. 

In the early stages we were d(‘])cudeut upon hlow-laiups for 
liiimiug ott the eaetns thorns. These )iro\ed nusidisfuitniv for 
villicc iiso. as they continually went wrong. .\t the end of .laiuiarv, 
hliirksmith's forges were tried, and their satisfactory working has 
rriirlc it jmssible for villagers to prepare eaetns elieaplv ami eimily 
iiitlifiniwn villages. 

The large blacksmith’s forge, is expensive, and il is ililijeiili (o 
'ht;iin a lai'ge supply of them cpiickly. I'apiallv good resnlm are 
"et.iiiif'd !)v the use of small hand l)ello\vs. .irrangi'inenis ii.iw 
■“'■n made to obtain about 100 pairs of these, 

how ihat the teehniearditticulties in the wav of incp.iiiog tie 

"i'br Without elaborate apparatus are removed, it lia^ h" 

expect villagers with a little encoumgenieni ami a - i i . 
"take lij) the idea themselves. Tlie following is an ■' 

'''''' (liiia. with that purpose. 

bw ' ciitral ramps have been increased to loin i 
''"d'sat (asgaonandPathardi. In these tlie eat to . 

Jdiiiiitcd and fed for a month. The own i . ic, .,<1 
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encouraged to visit the ramps and learn the method p,.^p 
Mamlntdars use the ramps as offices when hearing i dtifinsj,' 
tayai^ applicants. On the road outside the camp a i nn isp. 
with a box of prepared ractua which he offers to caiimeu ,,i 
passcTs-by willing to take it for their cattle. At Slu . ^ai.n 
now in a position to ask a {irice for such prepared luitus 
Tlie progress maile among the villagers is gieatesi m siu'f„i , 


taluku and least in Pathardi imhi'd. Sheogaon is tlu> aiva in nii,. 
famine is most se\'erc ; Pathardi that in which it is 

In Patliardi. no villages have gone in for caetus-feedinn si iinn.i, 
In Newiisa tahikd. 27 villages are feeding about t,)U lattk, ll,.v 
the avornge number per village is .small, and we am still in 
experimental stage when villagers send their useles.s i nttk i,, n 
the fodder before giving it to their working animals. 

In Slieogaoii. about 800 animals are being fed in :!(i villin:- 
Among these 80 villages there are several in which a fuithia v,;. 
than the oxperiinontal has been reached. The followiiig gim. i si 
numlier of animals fed in five of the most advanced villages : 


.Aiiilhal' 

Thakiip Nirabgaon .. l.' i 

Ohotiin .. . .. '-1 

Raiain Takli .. ... . tio 

Dor Jalfjaon 

Avliane .... h’ 


Iti all these villages the work is managed by the vilhiLy-. 
They have been assisted by grants of hand bellows .and iiiinrrs. nifi 
cotton seed and grass given on tagai. 

The i)cst example of village organization is the village (diHic, 
The work is managed by a “ Panch ” of the leading inliahitaH' 
The villagers have subscribed towards working expenses. CiKtii' :: 
prepared morning and evening, and distributed to the mvneis <’1 1 !.' 
cattle. Those in poor circumstances receive it free, and otliei- ]' , 
from 2 to 4 annas per 100 pounds. The talatlii] is keepiiig a real'’' 
showing the animals fed and the amount of fodder distm uteil. I - 
cactus is prepared by the village loharX and his son. ■- h" ' 

t 


* Takavi. 


t Village accouQtant. 



NOTES 


-ikilful. Kai’h receives sixamuis a day In, in li,. , . . 

^ ..p,,n, 'i.'' The services of the meinhers of the lanui,, 

vill i ,-0 arc used for cleaning the hurnt cactus. The , . 

■ ilone''' 1'^® village mahars.^ The animals are m ex,e]i,i.i 
j„„litien. -md the large proportion of them are \vm kiim amm-ils. I 
liivoc'Ti'v hope that similar organizations will he iu.stitmed iu ni:m\ 
jiHiv vilhmvs Sheogaon aryl Newasa taUilaU. II this is sun essfnl, 
-i,Hvpt'ar feeding in famine times will have iiocome cslalillslu'd, 

^ I luav mention as a proof of the growing helird' iu the Imhlci 
tki th' I'i'ople of Ghotan, besides undertaking then nwii l aiu],. 
hivo subscribed Rs. 150 towards the work ol |io|iulaiiziug the' use 
Id prickly pear m Sheogaon taluku. 

lilimu fiwii a Re'port by Mr. C. A. Beyis. 0.1', .E.. lA'.s., Onlliri„i 
of Ahmedmyar. dated iSth March. 1!)1!). 

.Mr, Weston’s figures arc now about three weeks old. Theie 
, re row over 4,000 village cattle subsisting mainlv <in cactus. 


It * 

I’liP consumption of cactus in Newasa and Sheogaon is aircadv 
fi|Hivdont to about 12 lakhs ol pounds of grass per mensem, and 
ih,' value of the work done in these i(th(hif> can lie judged trom the 
art that the supply of Government grass is practically c.xlia listed 
ilrciuly and that no more is recpiired. though two months ol the 
[nlJer faiuiue remain in the best of circumstances. 

♦ 

* ^ 

HOW TO AVOID INTERMITTENT BEARING OF FRUIT TREES. 

lx a recent article in Comdry Life, it is maintained tlmi du 
iiiir'inuttent bearing of fruit trees can be avoided by a ])uipi'i .s m 
''(■manining. The. writer, If. Vcndelmans, says tliat, iu spite nl 
'riy coniiudn belief, it is certain that the bearing capacit;, ol ''mi! 
'""M is Hut limited to every other year. Ninety-one oi(h !i' , ^ 
fiiifj 111 every hundred iu England assert, that a good cioji is h,, 

lya thill l i'op, and 'w'ce I'ered ; but the regularity with v.hii ' ' 

aic obtained annually from espalier trees, aiut 

• Butebefa. , 
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aluss, which received difiereiit tmitmeut iroin th;it ' ii,,! 
orcliiird trees, ought to suggest some scepticism ai iit d,,, 
tiiidition. In the case ineutioucd, it is possible to rely .h 
every year. Among the reasons which explain this , mi w n-. 
bearing, manure take.s a first place. Without it, the n.i iiiulmit 
of one year makes so great a demand upon plant iimd tlim -i, 
reserves of the trees are exhausted, and are not stron« eiiiii!i;!i •, 
feed a new crop lor the next year, flencc a poor return |ii||,,'i,_, 
good return. In the year following the bumper crop, tiic tnss nit., 
carry no fruit at all. Imt they accumulate new reserves, ainl iiiri!,,.,, 
ready to feed a large crop the ne.xt year. W hen the e.xhiiiistiim ij t||,. 
trees is prevented l)y appropriate manuring, bearing tnkii |ili„, 
much more regularly. 

In mamiriiig fruit trees, it is necessary to heai' in min, I i!:;ii 
the lilo.ssom buds are formed the year before they conm nut. ilrii ist 
•sav, during the period of bearing or shortly afterwards. Idiiy 
(pientl V, they arc forming at a time when the trees are being p.'iiin- 
ted, or have been e.xhaustcd. Therefore, a liberal supply ,if 
assimilable manure must be placecl at their disposal dming tli!- 
period. .Licjuid manure, wood-a.she.s, basic slag, and lime slin'ti 
be used, taking into account that a snjrerabundant supply ol iiitr,*'!, 
might lead to a production of wood instead of flower limb, and 'In' 
phosphate, s assist in developing the ffavonr of the liuit, 

Tliis .servc.s to emphasize the essential use of mamii'cs in 
(■ulti\'ation, if the fiest results are to he attained. [Th . I 
.VcfCS, dated nth Oi toher, I91H.| 

% 

* * 

COTTON-SEED FLOUR FOR HUMAN CONSUMPTION. 

Jilt, Ed. C. de Seoundo, in the course of his jrapei en 
Kemoval of the Residual Fifries from Cotton-seed and their Cn’-, 
for Jion-textile Purposes" read before the Royal Socictc "i An 
said : — 

A highly nutritious flour suitable for human consii: .pti'"' 
been produced in large quantities in America during tin ’■'.ru' 
the residue of the meats after the oil has been extracted. hi.< tIeW' 



NOTES 


) ). -tatcd, liiis been recoinnieiuled liy tlie l iiitt'd 

'.riimeiit MS a diluent for wheat, is being maiud'iu turcd in i .vu' 

■t o- i-' the United States. It is ealled " AlUson llnm n 
if > (irioinator, the late Colonel J.A\ . Allisoii. ol Knius, Ti xa: . 

lOllt 01 u ■ o 

,,it tins about 50 per cent, of protein and 8 per cent, ol fai. and is 
(i, illv starch-free. AV^heat flour, as is well known, slinws on 
il,-, is about 11 per cent, of protein, about -2 per ceiU. ol fat. and 
t|ias 11 I'igh percentage of starch. 'I'he coellicieiit of digi-stibilltN 
, 1 ,,. jirotein in Allison flour is stated to he about ss per cent,, while 
It , if the protein in wheat flour is about 114 |>er (('lU. Thus, the 
,{,111 and fat content of cotton-seed flour is ahont live limes thai 
ivlioat flour, and while, on this aiconnt, bread shonld not be made 
iflv from eotton-seed flour (exi'ept under medical advice in cases 
ifioa starch-free diet is a necessity), cotton-seeil Hour is eminenll\ 
itahle for mixing with wheat flour ami imtato llom, llv the 
ilicimisuse of cotton-seed flour a wholcsfune and palatable bread 
II he made, possessing the same nutritive properties as the all- 
licit tunf. while effecting a considerable rodtictiou in the actual 
laiilitv of wlieat flour used. For exain])le ; A mi.xture ol )i('i 
lit. Cl itt on -seed flour, 10 per cent, potato flour, ami S.) pei' cenl. 
ivlieat flimr (percentages calculated on (he weight ol solids only). 
I'lilil produce a loaf eoiitaining it rather liiglter jiereeiitage ol 
I'llciii than that found in the all-wheat loaf of ])re-Win' ihiys, .\s 
:!(' ivlicat eousiimption in this country Wiis over (i.oou.uuo tons pei 
iiiiiini. on the average, over a period of years iiuiuediiitelv piereding 
lifwr Ilf which about 5,000.000 tons had to be imported Ihr 
Nssihilitv of effecting a saving of 15 per cent, of our uoiiHid leipiiie- 
U'lits of wheat flour is a matter to whicli serious eonsidoi.ition 
dltht usefully be given. 1 have dealt at some length with the 
Jteperties of cotton-seed flour in a paper read before the Imnilou 
Guilin of the Society of Chemical Industry on Alarch i.ith. I-O^t. 
cj/ the Royal Society of Aria, dated 14tli hebiuaiv. I.tl t 

* 

4 - # 

Vegetvijle-flrying:, which has reached sm h ' s ^ 

'''■clnpui, t, in Central Europe, is an emergemo c ■ 
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Dr. Eisener has predicted its decline after the w;. . 

war, however, in 1913-14, Germany dried ll.adc. nii 
weight of potatoes. The potato-drying capacity 1; ,,, 
increased to 37,000,000 hundredweight ; and a recent . i iisos 
the drying plants of Germany to include 700 especinlj. 
potatoes, 150 for corn, 400 for cabbage, 400 for p.iitlt- ilcs,!,;,,.,, 
different products, 250 for various vegetables, iind 22 {nr inj; 
Even kitchen refuse has been dried in some of tlm laiger lit-j 
Studies are said to be still in progress of the best met limls ij (ini; 
to retain original flavours, and experiments on the best n] n.; 
ing have been made. The German demand has built u|) larirp 
establishments in Holland, where dried vegetables li.ive licpn lirti 
used. One drier estimates that the processes now emplm-f,! iij 
Holland reduce the weight of root vegetables, including pntiiio-i 
about 80 or 85 per cent. ; and of such vegetables as celery, ciililiasr 
lettuce, etc., as much as 90 or 93 per cent.— [Gnpde/, dated isi 
March, 1919.] 



personal notes, appointments and 1HA\SIH<; 
meetings and conferences, EIC 

WOODIIOUSE-SOUTHKUN MK.MOlUAI, ElNi) 

11 -. 

^lyjfioK rrt-cived up to the 28tli Fcbrnui-v, llliy, and 
ji tudwli'diied iu the Agricultural Journal uj 
hidin, Vol: XIV, Ft. 11, April, 1919. 

u'ciMved during the period from l.st March. 1919. 


t, 1 :31st Hay, 1919;— 

The Hon'ble Mr. C. A. H. Towiiaeiid, I.('.8. (,S) . , In 
U, .Milne, Esq., I.C.8. (\V) I no 

.1, .McKe.rra!, Esq. . . . . .'iii 

1). Milne, Esq. .. .. .. tin 

.1, Cr, Birt, Esq. . . '.in 

. 1 . A. Meggitt, Esq. .. .. :in 

Bliiiiibhai M. Desiii, Esq. . . .. .'in 

\V, 0. .MacGregor, Esq. (\V) :ln 

1). t'limsloQ, Esq. . . ■ . 'lU 

llari Id H. Maun, Esq. 'lU 


1‘iqit. Roger Thomas 
(1. K. liilsou, Ks(j. 

T. F. Alain, Esq. 

K. Tliomp.stoue, Esq. 

F. .1. Warth, E.sq. 

W. M. Sebutte, Esq. 

K. A. Bavi, Esq. (AV) 

0. r. Faulkner, Esij. 

1’. Patil, E.sq. 

\V . Heberts, Esq. 

bl.-l'el. A. (’.Elliott, l.A.,(‘.B.E. hS) ■ . 
\V, 8, Hamilton, E.sq., l.(.’.S. (8) 

1. B. Glosecck, E.sq. (8) 

Mimlvi Fatehuddin (8) . . 

T iudit Chandan Bam (8) . . 

M.dik Barkat Ali (8) 

b. Sherrard, E.s(j. 
ll. M. Chibber, Esq. 

Total . . 

( 677 ) 
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His Majesty the King-Emperor's Birthda\ iluxur,. a 
contains the following names which will be of 
Agricultural Department : — 

K . C . I . E . The Hon’ble Mr. C. K. Low, : .( ,s s, 

' • ‘ \ l. j!' ^ 

to the (loveriiment of India, iicpnitii,,.,, 
Commerce and Industry (sometime l/iiectm „( p 
culture and Industries, Central r’rii\iii(i., 
Bcrar). 

The IIonTileMr. R. A. Mant, B.A., l.C.s,', ( Itfc., y,,,. ,, 
of the Council of the Governor-Gpiicii)] of loi!, 
charge of the Revenue and Agriculture Dejiimnui 
C.l.E. -Mii. 11. C. B.irne.s, M.A., I.C.S., Oflg. Ciiiiiii,:.,,,.,, 
Surma Valley and Hill Districts (sonietime Diivno 
Laud Records and Agriculture, Easfeiii liTjal , 
Assam). 

Mr. H. ('uayton, M.A., I.C.S.. Dfi’g. ('(uiiiiiissiiii,,-! 
Settlements and Land Records, Burnid (sduHi 
Director of Agiiculture, Burma). 

Mr. 1). Clouston, M.A.. B.Sc., Offg. Diredcr di .y 
culture. Central Provip.ces and Bei'!(i-. 

C.l.E. (ll'ar Services). Mr. C. A. Innes, l.t.S.. I•'ddll c.i 
tmller and .loiut Secretary to tiic (Miveriiiin’ift 
India. Revenue and Agriculture Depaitmeiii 
C.B.E. .Mr. C. G. Lektwich. l.t.'.S., Controller of Civil Sii|t|il!i' 
Central Provinces and Berar (soiuetitiie Dirc'dr : 
■Igriculturc, Central Provinces and Beriir), 

* 

Tue Hon'hle Sir Claude Hill, K.C.S.I., C.l.lv.. C ' 
Member ol the (.'ouiicil of the Governor-General of hidia, >i> ''^ ''1 
of the Revenue and Agriculture Department, hii- licer S'"’ '' 
leave on medical certificate for a jieriod of four iirvitlis h"'“ ' 
April, 1910. 

The Hon’blf. Mb. R. A. Mant, B.A., I.C.S.. oA. Iim's iu' 
Claude Hill, and Mr. .L Hullah, I.C.S., acts in place ■ ' Mi. " 



1‘ERSONAL NOTES 

(l , 

. M the Government of India in t|„. Itovcimr .rj ',,,,1 

,lniro I' i«rtment. 

tiK, .h Mackenna, M.A.. l.C.S.. Agiii nh uial AiImmii 

,ln, Caveniment of India and. Director. Aaricnlniiai Kcmmiv'h 
Pusa, has been granted privilege leaw Im h.\ iiii.i.iii-, 
Kith April, 1919. 

tlK, (1, k. D. Stuart, B.A., l.t'.S.. has lieen, apjidinuil in nili- 

ill place of Air. Slackcimii. 

* 

* * 

Mr, G. S. Henderson, H.D.A., N.D.l).. Impeiiul A,giiciiltinisi 
,41 ilepiitation under the fndian Munitions lloaril as ('(inimiliT. 
\«rii iiltural llequircments (Mesopolainiii). I'ndin. is gnieieil 
privilege leave for three mouths from the d.aie of his niief fidin ihe 
lliinitidus Board. 

Ml!. Wynne Bayer, B.A.. will cdiuimie to act as liiipei-iiil 
.Igririiltui'ist, during the ubscmee of Air. (1. lleiuliTsini nu 
iirivilege leave. 

* ♦ 

Mr. 1!. (,'Ecit M OOD, AI.A., Principal of lhe ('nllegc of Agviciil- 
me. Professor of Agriculture and. Buperintenilent or the ('cntral 
I'iinii. KoimbattU'e. has Ireen. appointed to act as Diieclor ol 
lgri( lilt lire. Aliidras. during the absence ol .Mr, Stuart. 

Mil. W. AIcffAE, AI.-A., B.Si'., I'Mj.S.. Govemmciif Mvcnldgisi. 
'lliviatcs us Principal of the. College ol .\,griciilt\ire. Coimhaldrc. 
"Ill Mr. Iloger Thoma.s, B.Su., Deputy Direct or of ,\gricultuic, arts 
0 Prolcssor of Agriculture and Buperhiten.deut of the Central hinn. 
aimbiifiiie, vice Mr. Wood. 

* 

* » 

Ih;. C, A. Barber, C.I.E., Government Sugaicaif Ivi-u 
-'Bdra, 5. iia.s been granted combined leave for six nu utl s '‘..r , 

l-th An-'i. 1919, and has been permitted to n'tirc K ■ 

-of the leave. 



680 


AGRtCULTOEAL JOURNAL OJb’ INDIA 


ixiv,.’ 

Mr. T. S. Venkataraman, B.A., Aneistaiit mahi,,, ,, 
Siijfarcane Expert, Madras, has been appointed to act a ' Mivom,,.. 
Sugarcane Ex^rt until further orders. 

* 

* * 

Mr. F. R. Parnell, B.Sc., Government Ecoiuji::!. 

Madras, has been granted combined leave for 12 iiuintlii 
30th April, 1919. 

Mr. G. N. Rangaswami Ayvangae, B.A., ha.s Ih'hi ap[iuii!i,::| 
to officiate for Mr. Parnell until further orders. 

* 

* * 

Mr. G. R. Hilson, B.Sc., Deputy Director of ulnae 
11 & 111 Circles. Madras, has been granted combined leave fei ij 
months from Lst May, l8l9. 

* * 

Mr. K. T. Ach.iya, Assistant Director of Sericultiiie. .Jamiiiii, 
lias been appointed temporarily as Sericultiiral Expert in tl» 
.Agricultural Department. Madras. 

* 

* # 

Rao Bauaduk K. Ranga Ach.ariyar, M.A., Goveinnient livtur- 
itig and Hvstematic Botanist, Coimbatore, was grameil pihiliy 
'cave for three weeks from 15th May, 1919. 

Mr. C. Tauiuangam Mudaliyar acted hs Government lertiir- 
iiig and. Systematic Botanist, during Mr. Ranga Achariyar'.s uliseii’r 

♦ 

* * 

Me. T. A'. H.AJiAKRisiiNA Ayyar, B.A., F.E.S., .Vtin: 
Government Entomologist, has heeii granted privilege leave b>i t»i 
months from or after 5th May, 1919. 

Mr. Y. Ra.machandra Rao, M.A., has been appeiutoi t' 
officiate as Government Entomologi.st, vice Mr. Ramakiidma .\vv.e 
on leave or until further orders. 

* 

* ♦ 

Mr. S. Milligan, M.A., B.8c., Director of Agricultiii 
has been allowed combined leave for seven months. 
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Jlp. 11. S. Finlow, B.Sc., F.I.C.. Fil.ic i:-.-,, 
of Bengal, officiates as Dimtnr ui .\i;rli u'i- 
I iito his own duties, during the alisemv of Mi. Vi,. 

# 

* « 

; Mb, il, E. Annett, B.Sc., F.C.S., Agni nltnnil 

i;„vmiin' i>t of Bengal, has been allowed iianl.ined lea'.. . ■ , 

iiioiitfe. 

Me. (1. P- Hector, M.A., Economic liniancsi i,. it, 
irtivcnimi'nt of Bengal, has been appointed to act as .\Hriciilim,ii 
llifiiiist. Bengal, ill addition to his own duties, rin Mr. l|, 
.taictt on leave. 

* 

* * 

Mr, a, D. MacGregor, of the Civil Vetevinan Dipaiiinnii. 
Boigal. has been allowed privilege leave for threi' luonths. 

»*» 

Mr. If. M. Chibber, M.A.. has been ajipomled I’laiil -lireeiling 
E-MKTt to the Government of Bombav, with ellVct Irmn Ui 
.laimsi'y, 1919. 

♦ 

♦ « 

3Ie, ,1'. F. Main, B.Sc.. Deputy Direcie.r ol .tgriiultarc in 
Siiu!. has been granted combined leaw for six mouths (lom (it.h 
May. 1919. 

Mr. Gcl Mahammad .Abdi'k Rahman, Divisional .'^iiiMnn 
K'liilent of Agriculture in Sind, acts for .Mr. Mam piaidiiig luithii 
ardws. 

♦ 

* * 

Mr W. M. Schutte, A.M.I.Mech.E.. Agi ■icultural Ivi.aincii' 
t'l boYemiHcnt, Bombay, has been granted,, with clTcci Iona 
-'th Ajnnl. 1919, combined leave for si.v months, 

-Fr. G. H. Thiselton Dyer acts as .tgriculimal iv ' 
lining ,l[r. Schutte’s absence. 

Ml, G. C. Sherraed, Deputy Direr! !■ 
latna ( rde, on his reversion from military I'e' ' 
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tt'itJi effect from tlie 17th February, 1919, on sy ial ii,,,.. , 
(■(mnoction with the dosing of the Bankipore Agri( ;r,|,ai y., 
iiml the establishment of the Ranchi Asylum Dairy, oid tl«' a, 
Experiment ami Seed Farims at Purulk and RamgaiE 

* * 

SuBJEOT to confirmation by His Majesty s Seem. ; it uI Si,,-„ 
the Government of India have sanctioned the re-ciii|iliiyii!,.|,| , 
tfi’. M. M. IfacKeiuiie as Superintendent of the Siiiiivn ^ 
Breeding Station for a further period of five yeais. 

* 

* # 

Mr. B. Burt, B.Sc., AI.B.E., Deputy Director of Agin iihn!, 
(,'entnd Circle, Tuited Provinces, has been granted privilege kc, 
for six montlrs. with effect from the 4th April, 1919. 

Rai Sahib X.rxD Kishore Sharma, Divisional Sii)ierihteiiac!; 
,,| Agriculture. Central Circle, Cawnpore, officiates in plm,. . 

Mr. Buit. 

* 

* * 

Mr H. M. Leake, M. A., Economic Botanist to the titiviiiinHi! 
of the United Provinces and Principal, Agricultural (tillir 
Cawnpore, has been granted confined leave for ten lumitlis. mtt 

oft'cct from the Ditli April, 1919. 

.Mil, (1, Clarke. F.I.C.. Agricultural Cliemist to (lovomimi. 
United Provinces, officiates as Principal, Agricultural I nllrj. 
(.'aiMipore, rice .Mr. Leake granted leave. 

Mr. W. 4'oungmas. B.Sc., Assistant liconomir Bntauw u 
Government. United Provinces, officiates a.s Kcononiir lUt.U''-' 
vice 'Sh'. iiCake cm leave. 

* * 

Mr. F. J. Warth, M.Sc., B.Sc., Agricultural Cheini-t, Bum.. 

has been granted combiued leave for six months. 

* 

Mr. T. KeXxME, Af.R.('.V.S.; Second Supcrintcmimit, J 

Veterinary Department, Burma, has been granted coiiiCuw 
for six months. 
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SEi 

U'Oii 11'^ 

ilesiwti' 

<,M'vices 


,\d-Lieut. (T. Lt.-Col.) R. .1. 1). (ii:Aii \' 
itioncd by Lt.-General \V. R. Mar-lial!. K ' 
liiig-in-Cliief , .Mesopotamia Kxjx-dit imu!! v 
dated Util November. 1018. tor disHnLiiusl!' 
Aiul. devotion to duty. 

* 

* * 



'1’hk services of Mr. G. Kvans. M..\.; Ditiiii c l)iiri i,.ro, Am 
iilture Central Provinces, have been placed tcnipuiaiiiv ,i( ili. 
jispcHal of the (iovernmcnt of Burma. 

_M'h. J. H. Ritchie, M..\., is appointed io ad as l)e|iut\ 
of Agriculture, Northern Circle. Central I'mvnics,. r,,, 
Ml. (1. I'lvixiis. 


Mr d- t HAKKAHAllTI. Superintendent of Acrieiih ure. on 
.kputation. IdS been appointed to oHieiati' as Second Uepntv 
Director of Agriculture. Assam. Iroiu the Itith .May. liUn. 

Mr. •!. G. C.vtTELE. M.R.C.V.S... Sn| erinten.deni . I'lvil 
Voterinaiy Department. Sind, Baluehistan and llajpiM ana, lias 
hccu granted combined leave for two vcars. 



luvicius. 
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Soil Biology. Laboratory Manual.— By A. L. Whitinc Pn.li 

Assistant in Soil Biology in University of Biinois. ('(illcjri- , 

Agriculture and Agricultural Experiment Station. P|). 

(New York ; John Wiley & Sons ; London : Chapman k Hall 
Ltd.) 

Extract from preface “ The purpose of this Yaimnl is in 
present the important principles of soil biology, partirulniiy as 
they point to the intelligent control of the essential eleineiils nl plant 
food. The principles are incorporated in practices wliidi ncquaini 
the student with the various forms of life in the soil ami tlitir 

activity Emphasis is laid upon quantitatiw' icsiih'. 

and the measure applied consists of bio-chemical ami (iiriuiial 
methods.'' 

The small volume is divided into two parts. 

Part I contains the prat.'tices referred to in the piclarc. ii lutai 
of thirty-tliree, with numerous questions and references to roeiit 
literatiire. The subjects dealt with include soil pluting. tlif 
nitrogen cycle, the sulphur cycle, fungi and alg® in soils and tlii-ii 
relation to soil nitrogen, aerobic and anaerobic decom|i"sitiiin 
cellulose, protozoa in soils, enzymes, iron bacteria, deiianpositiaii 
of evanamid, cros.s Inoculation of legumes, and the solvent aetinn ot 
soil bacteria on minerals. 

Part II contains clear and concise descriptions of tt' bacteii" 
logical, ohemical, mechanical and pot culture metlms^ apine 
in the Illinois laboratory", and a list of reagents, clieiicals an 
apparatus for the teacliing of soil biology. 

( 684 ) 
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•olume is a most useful addition to 

{J. H. W,] 

* 


\nv\ 


\Ve 'velcome in pamphlet form the very iureoKiivc ; , , 
till' sulij''''t of Agricultural Organization in Bengal, 
jjt,), Miiicli. 1910, under the auspices of the lli'iiy.il i',, , .. . 

,),,jnt 7 .ation Society, by Mr. G. S. Dutt, [.('.S,. roll,., t,,, 

Tlif tlm'c main propositions which he lays down arc t Im i, ,|ii 
ii still tin' greatest industry in the country, that lu the a|i|)lir,i! ;,,ii 
Ilf sricucc to the practice of luisbandrv lies the path ot .idvaiwc. 
ludthat an agency for the dissemiiiathai of such kuo\vled"e cm hr 
ireated hv the combined application of flic iiriucipies of dcciuiali 
sitieii and co-operation. The first two art' universally ar(s’|ii('d. 
The main interest of Mr. Putt's lecture lies intlie acesmut he gives 
if the system of Branch Agrieulttiral Associations which have hccu 
iHiistitatod in the district of Birblmm for the itmposc adiiinlirateil 
ill the third proposition. Provincial, Divisional, and District. .\»ri- 
riiltund Associations are, in this country, perhaps as old as ihc 
.Vuhultural Departments themselves and many have ihmi' useful 
wii'k, but generally it may be said that the wiab is of a spasiundie 
iharactcr and carried on by individuals ratlier than by the assoeia- 
tkiii in its corporate capacity. This has been mainlv due lo fhe 
areas of their activities being too large and the associations < (in1iiiuiiig 
ton few practical agriculturists. To meet this dilliculty, the lliihlimn 
District Agricultural Association evolved a system ol Ibaiu li 
■fgik'ultural Associations of memliers residing within (he area nl a 
Polite Thana. This proved so popedar that evtm ihe auai ol a 
Tliana is now considered too large for elfeetive coiporate work, and 
associations are being formed on a much smaller terriiorial hasb, 
% miurber of such branch associations has, during lour moiUh'. 
ixneased from 16 to 30. These branch associations in i hen |a, -i ia 
form, hfr, Dutt describes as “ associations of farmer-, ho-w i.u 


((tall, literate and illiterate, hfmdralog and peasant Iw ; i - 
"imutu.d discussion and dissemination of informat im, 
purcha.m of seeds, manures and im{)lements, 

■tg lit V varieties and improved meth' ■ ' 
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rtiC'onmieuded by tbe officers of theAgriculturalDeparf.il, .t," 
ing the first year of their existence these bodies inde.c eiifuriip, 
manures, seeds of superior varieties of paddy, wheat 
and other crops, as w'ellas improved varieties of sugarcai.i' ciittiiiffj 
etc., worth about Rs. 8,000. In the present year, the indents are 
expected to be about Rs. 14,000 in value. These aie no 
figures for the first year’s work in a backward small di^tiiit, 
these associations are not mere agencies for distribiitimi of 
;ind imuures. ‘‘ They provide a basis for practical comliiii.iti,i|, (,[ 
farmers with a view to the securing of important agricultural iufon,,. 
ation and they constitute practical rural schools in wliirh tlif 
members learn from each other’s example the lessons of agricultmal 
imurovement.” Moreover, when the full scope of their nsofiiln.K. 
is developed, there will hardly be an agricultural problem in tin- 
solution of which these associations cannot play an important put, 
Mr. Dutt is of opinion, and we agree with him, that the organizatini; 
of such bodies will most usefully supplement the activities of the 
Co-operative Department, and that without some such orgamzatini! 
no scheme of rund reconstruction will have any chance of siitiess. 
Agricultural development as well as expansion of the eo-operativf 
movement has, in every one of the most progressive ctmutrio 
in agriculture, been preceded and fostered by a system "I 
farmers’ associations m the villages on lines similar to the Biihlum. 
system. Mr. Dutt therefore appeals to all public-spirited pouplt' n. 
the other districts of Bengal to equip themselves with tins lioaltlii 
and natural svstem of rural and national reconstruction whiili i- 
such a crying need in Bengal to-day. Govermnent, he says, hav-- 
ensured fair rent, fixity of tenure and free sale ; Government iw 
providing the required expert officers and farms for researck mr 
and now the jieople themselves should take up the work ol org.u.uJ 
tioii and combination and of untiring effort towards mi]JOj|pn 
through combined action. We hope Mr. Dutt’s appeal, backed a- 

tbe example of Birbhum, will not fall on deaf ears. [ 

* 

# # 

Agricultural Statistics of India, 1916-17, Vol. 

volume is the thirty-third of the series started in 
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■ 1884-85, t^nd has just been issue il. liytlu' i)t‘|i,iM uusU 
,.s, India. A map showing the depaiture 
liil ef fhe oropped area and of the taiutall in Hilii-IT, tivi’ 
sltiiiving total area cropped, food-cidps area, riiltivahle 


( Stati 


orif 

jjfiaa.ted area, fallow.^, etc., and. three diagrams slidw ing areas 
' i^^j,^]jtiinent crops, live-stock, and shares ot jiroviiiees in ila- jnial 
. under principal crops, introduced for tire first time this \eav, 
ahled. considerably to the usefulness of the puhliiai mu. I'he 
l^ru'W bring out a close correlation between (he total rainl'all ami 
l/iirea cropped. 

■|V total area of India, including Burma, is l.I.'il.Ullti.iioo ai avs. 
lultkis volume deals with the (jlC,l(iO,b(KI acres out oi tin-, wlia h 
IK III British India, excluding Indian States, .tfter allowing tm’ 


liirests. Imildii'gs, water, roads, etc., wc find that (id ])er <• 0111 . of this 
i,ii;il letuaius available for eullivation. The net area act ually 
itappei'.in the year was, however, 229,709,00(1 acres, or 1(7 per cei't. 
iiMhetotal area, as against 221,778,000 acres intlie precedii'g year. 


(II an increase of 3' 6 per cent. The area under food.-gniiiis showed 
an increase of 5,340,000 acres or 2'6 per cent, as compared with the 
preceding year. Of oilseeds, sesamum, rayio. ai'.d mustard soine- 
»liiit declined, but linseed and other oilseeds ii'creased hy 
Wfi.iKKI acres. Sugar showed aii increase of 40.000 acres, while 
till' increases under cotton and jute were 2,401.000 and 32:i.ooo 
iicK-s. respectively. 

Freiuthe second map and the charts it can he (hilueed that the 
gfiioral increase in cropped area was mainly due to a laintail well 
uliiive the average, but no taVilo of rainfall is given in tlie vohiii'e. 
IVc suggest that this might be included in future. 

It is admitted that the figures in Table \ I, wh.ieh, deals with 
Oansfei's of land, are incomplete. Madras h.as diseontieued tie 
Miimsiiue 1913-14, and wc sugge.st that it would, be liest m liiui! 
th whole table in future. The publication. ol incoin]ilete liem' 
no useful purpose. The volume close.s with 1"' a ■ ' 0 
appendices giving lists of vernacular terms an<l namiw ■ ( 

'h notice some errors in these, e.g., Dividivi is ii" ' 

staff than a d.ycsindKolinji(Te'phrosuiiiiiii!"r i ■ - " 
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manure crop an’d not a drug; while the definitions > d,,, 
cular terms Imm, Zamindar, Zamindari miglit „,|| , '* 

more iiluminating— [E ditor.] 

♦ 

* 

The October-Decemljer (1918) Number of the Bulletin 
Imperial Institute (London ; JohnMurray, 2s. 6d.) font,iiiisa(,|„j|^j^ 
hensive article on the Empire’s trade in wool in its n iatientniii, 
wool trade of the world. The total amount of wool pi’iidiieid 
mated at aliout .8,0(10 million pounds, of which almost 
contributed by British countries, Australia ' alone prudiK iiig 
one-fifth. Of the 460,000,000 lb. of imported wool used in t lu> Pnitw 
Kingdom before the war, more than three-quarters came frum 
sources. Nevertheless, as is pointed otif, (lennany wasaftuallnisini 
more Australian and South African wool than the United Kingdmii 
It is interesting to note also that the total consumption rUvmlj] 
Getmany was gieater than in the United Kingdom, but it misdiii'll 
of the inferior kinds. During the three years before the mit iln 
United Kingdom was exporting woollen mamifaitures ot ih 
average annual value of 27 million pounds sterling. Since tliw 
the growth of the industry has been remarkable. The aver, is 
annual value of the exports of woollen manufactures lias iiicmwi 
to over 36| million pounds, and at present nearly twice ns iiw! 
wool is being used by the weaving industry as in prc-wiir tiin'-, 
and nearly the wJiole of it comes from within the Empire. 

The article includes an account of the production of wool wiiiiiii 
the Empire and in foreign countries, and full parfieuliirs iiie ?i' i' 
of the trade in woollen goods of the United Kingdom, the di'’'' 
European countries, the United States and Japan. 

The same numlier of the Bulletin contains an informative artio'' 
on the manufacture and industrial utilization of paper ya rna.'d"''' 
during the war, were so largely used in Germany for fahra a of vaiMc 
kinds owing to the scarcity of jute and cotton. The iuamtfai"‘e 
of cordage and fabrics from paper yarn has been cairicJ on in 
country; but it appears unlikely that any extensive 'a-velopmt" 
of the industry will take place here so long as ample sut] liet of ]«'* 
are obtainable at a reasonable price. 



REVIW 


'I'lie^' of the Bulletin devoted to an iucouiu nl ]■ . ; 

, iiflncted at the Imperial Institute iiu liulfs a M'. r; ‘ 
ampl'"’ prepared in teylon, m nnlor to a-r,.,i;,a 

^ eth'ds of preparing plantation rubber of tlie cpialii y iv,|ii;:, 

* luaiial'ielarers ; a report on the value nf hidiaii tea seed as a 
*' uf oil ; and a report on minerals from Rluxlesia, iediuliiig a 
iiftal siniunary of the mineral resources of tliat eouutry. 



^om5i^0uden(e. 


A NEW OSE Foil SUGAR IN THE CURING 01;' liUliBER. 
To THE Editor, 

The Agricultural Journal of India. 

Sir, 

Tn the Agricultural Journal of India, Vol. XllL Pt. l\. Oiti.lw, 
1918, page 731, is a note headed “ A new use for sugar in the ciinnj 
of rubber,” abstracted from the Philippine Agriculliiml Eeiiix 
which attributes the discovery to Drs. Swart and Ultee of Javn. 

I siiould like to point out that this discovery was origiiiallv 
made by me in the laboratories of the Agricultural Department, 
F. M. S. (vide Agricultural Bulletin, Vol. IV, No, 2, Novcinher. 1915, 
page 2G ; and Vol. V, No. 2, November, 1916, page 48). Ibl 
■ reference been made to the original publication from Java hi 
Drs. Gorterand Swart (IFest Jam Rubber Testing SMion BM 
No. 6), the error in attributing the discovery to the above work™ 
would not have arisen. 

Drs. Gorter and Swart developed the investigation, whidi v 
were unable to continue at the time of our original discnvetv. an 
found that the sugar was converted chiefly to lactic acid. 

The anajrobic process for coagulation of ffeim latex, tfigftln 
with the necessary addition of sugars in many case,s, w as discovert 
and operated originally in the Federated Malay Stati'i-. 

I should be glad if you woidd insert this cormtioii ra 

Journal. 

Yours faithfulbh 
B. J. E iTO.v, 
Agricultural ChemA 
Federated Mo' Sm- 


ith January, 1919. 
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Everyman’s CheinistW. The Chemist's Pdiut ,,f 
Rorcnt Work told for the Layman, hv Kllw.ind ll,>uiliirk. 
rp. x+319. (London: University ef hiuidm I’ivss. I, til,) 
Price 8s. 6(Z. net. 

Ifiuuial of Vegetable-garden Insects, ly |!, Cnisliv and M, D. 
Leonard. Pp. xv-t-39l. (New York; T!ie Ma< luillan Co,; 
London: Macmillan and Co., Ltd.) Prioe l-As. tid, mi. 

Botany ; A Text-book for Senior Students, by 1). Tkoday. 
Second Edition. Pp. xix-f524. (Cambridge; Tbe I’niviT- 
.sity Press.) Price 7s. 6d. net. 

A System of Physical Chemistry, by Prof. W. C. VcC. liinvis. 
Second Edition. In three Volumes. A'ol. Ill : i)nanttiiu 
Theory. With two appendices by Jam''s Rice. (Tc.xt-bonka 
of Physical Chemistry.) Pp. viii-{--20!). (London; Loirg- 
inans, Green and Co.) Priae 7s. 6(7. net, 

A Handbook of Colloid Chemistry. The Recognition ol Ci)lluids. 
the Theory of Colloids, and their General Physii-od'lieiniral 
Properties, hy Dr, Wolfgang Ostwakl. St'cond hHglisli I'.di- 
tion. Translated from the Third German Edition bv I'lol. 
Martin H. Fischer. With numerous notes added bv I'.iud 
Hatscliek. Pp. xvi-k284. (London; •). and .\. Cliiin lob.) 
Pril l! 15s. jiet. 

decent Advances in Organic Chemistry, by Dr. V . >’■ ci. 
Mifck an Introduction by Prof. J. N. Collie, li'iio t 
Pp. xx-(-350. (London; Longmans, Green a l o 

IL net. 
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7. 'riie Science and Practice of Manuring for the I', ,,f Ani;,,,.., 

Market, and Professional Growers, Orehardist ■ , i,v w 
Gyke. M'itli an Introduction hy J. Wright. i!,.vhe,i ji„ 
enlarged Edition. Pp. 157. (London; TheLo'. -iVdedPrc,, 
Price 2s. net. 

8. Recent Advances in Physical and Inorganic ChemiM rv. In- li,. , 

AV. StcAvart. AVitli an Introduction by Sir Wiliiain RanK,, 
Third Edition. Pp. xv-j-284. (London : Loiigviuas. (>,>,! 
and Co.) Price I2s. M. net. 

9. Recent Discoveries in Inorganic Chemistry, by ,1. Hait riiiitii 

Pp. .x+91. (Cambridge: The University Press.) Pnceu.tl 
net. 

10. Coniferous Trees for Profit and Ornament. Being a ((hhn. 

description of each species and variety with tlie mo.st iweiitly 
approved Nomein.'lature, List of Synonyms, and Best Metlii.h 
of Cultivation, by A. D. AVebster. Pp. xx+298, (Lomlun ; 
Constable and Co.) Price 21s. net. 

11. Agricultural Laboratory Exercises and Home Projects adapirt 

to Secondary Schools, by Henry J. AAvaters and Prof, .liwyl 
D. Elliff. Pp. vi+218. (Boston and London : Giim iio 
Co.) Price 4s. 6rf. net. 

12. .Applied Analytical Chemistry, Method.s and Standards for tlr 

Chemical Analysis of the Principal Industrial ami Fi“> 
Products, by Professor Auttorio Yillavecchia. Translatfil I 
T. H. Pope, B.Sc., A.C.G.I., F.I.e., University of Birmiugtiaii 
(London: J, and , A. Churchill.) A'^ol. I, 21s.; Aid H 
net. 

13. Mycology and Plant Pathology, by JohnAV. Harshherger. I'H.I 

Professor of Botany, University of Pennsylvania. 

The following publications have been issued by the In'E"' 
Department of Agriculture in India since our last issm 

Special Indian Science Congress Number of the Agrirnltwo 
Journal of India, 1919. Price, Rs. 2 or 35. 
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Bulletin. 

Kematode causing Parasitic Gastritis in CuIm'', Uy 
l,athti' M.R.C'.V.S. (Bulletin Xo. stl.) Price. .\s. t ^ , 

Iitdiyo- Pubiiattioii. 

\ii Impiuved Method of preparing liidicanl'roiu linlig(i-yicl,liii., 
by Bhailal M. Aiuin, B.A. (Indigo Publication N,,. b.) 
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A complete list of the publicatlous ot the Imperial Department of 
Aerioulture in India can be obtained on application from the 
Agricultural Adviser to the Government of India, Pusa, Bihar, or 
from any of the above-mentioned Agents. 


TbcNe publications are 

1, Ths Aoncnlternl Journal o/ India. A Q)<*Ft«rly Jo,.rnAl de^D.B 

with anricultural economics, field and earden ^ j„ 5 gct paji, fimRos 

mAnore., methods of onltivation, imption, climatic 

diieases, co operative credit, agncultiiral cattle, L ^ prominent featui a of the 

matters in India. Illustrations, me uding colour^ ^vtnraent of India, .timuoi 

Journal, It is edited by the Agricultural Adviser to the 
Suiimption, Bs. li or 8i. 6d., including postage. Single copy, Ks. A or 

!, SoienMc Reports of the Agricultural Research Institute. Pu.a (including the Report of 
the Imperial Cotton Specialist). 

3. Annual Keport on the Progress ot Agriculture in.lndia. 


t Proceeilings of the Board of Agriculture in India. 

0 Proceedings of Sectional Meetings of the Board of Agricuitui'i. 
^1 Memoirs of the Imperial Depactment ot Agriculture in India ■ 


(a) Dotanical Series, 
tb) Cbemical Series. 

(e) Kotomological Series. 

(d) Bacteriological Series. 

(el Voterinary Series. 

*■ Bulleiii: • issued by the Agricultural Research Institutei Pusa. 
'■ Books. 


*^efollowi are the publications of the last two years : 

^'«c Hrports of the Agricultural Research Institute and Colle;;.. 1'. 

R«PorU.* the Imperial Cotton Specialist), for the year 1916-17. . -i - 
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AaRICULTUItAL PUBLIOATIONS.-(C<,„j,; 


Scientific Reports of thB Acrieultural Rerearch InBtitnta, Pure (including i> 

Imperial Cotton Specialist), for the year 1917-18. Price, R. 1-4 or 2t. " »f ii, 

Report on the Prottress of Apiculture in India for the year 1916-17, Price 
Report on the Progreaa of Agriculture in India for the year 1917,18. Price :■ ; g 
Procoedinja of the Board of Agricoltura in India, held at Poona on the 10th' V 

following days (with Appendices). Price, Aa. 13 or 1«. M. Wl, 

Proceedinp of the Seethnal Meeting of Mycological Workers in India i - M ,, p 
20th February, 1919, and following daye. {In thi press.) 


Proceodinge of the Sectional Meeting of Veterinary Officers in India he'" 
24th March, 1919, and following days (with Appendices). {In the press.] 
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Vol, IX, No. I. 
Vol. IX, No. II. 
Vol. IX, No. III. 
Vol. IX, No. IV. 


The Diaremination of Parasitic Fungi and Internatioml Lee,.i.ii„ , 
R. J. Bdtlsk, M.B., F.L.S. Price, R. 1.4 or 28. -'Uhoj, i, 


The Inheritance of Characters in Rice, I, by P. R. PaKh tir s ■ < v 
RatKiaSWAMI AVY4NGAR, B.A. ; and K. Ramiah, L.Ag. ‘Pi ic'e. R iV' r 
Orobaneks as a Parasite in Bihar, by F. J. F. Shaw D sc i » , 
Price. K. 1 or 1». 6<f. ' ' ' h' 


Studies in Indian Sugarcanes, No. ,9. The Classification of InfiisnCm. 
with special reference to the Saretha and Siinnabile Groiiijs bv C T 
Barber, 8C.D. Price, Ra. 2-4 or 3#. ^ 


Vol. IX, No. V. Phytopkthora AfMdii n. ap. on Htvea bmsiliengis, by W. M(.Rik v , 
B.8C.. F.L.8. Price, R. 1-4 or '2s. 

Vol. X, No. I. The Rice Worm ow^wK^Mi) and ilfi Control, by E .1 Binn 

M.B., r.L.s. Price, R. 1-4 or2«. / i-. - . di ati, 


Vol, X. No, II. Studiesin Indian .Sugarcanes, No. 4. Tillering or Underetonnd Biamh. 

ing, by C. A. Barber, c.i.e,, sc.d., f.l.s. {Jn fhe presf .) 

Vol. X, No. III. Studies in Indian Sugarcanes. No. 5. On testing the suitability of m.ir 
^ne varieties for different localities, by a system erf raeasiiverDfrij. 
Periodicity m the growth of the Sugarcane, By C. A BAKBtK, ' i.t. 
sc.D., F.LsS. (/n the press.) 


CHEMICAL SERIES. 


Vol. V, No. II. "Heart DaniaBe”mBaled Jute.byR. 8. Finlow, B.BC., M.i.., K.c.n Pn.! 
K. 1 or Is. 6d. 


Vol. V, No. III. Experiments on the Improvement of the Date Palm Sugar Indu^iiyio 
Bengal, by Haroi.d E. Annett. b.sc., F.i.e. ; Gosta Behari P.a, 
andlRDU Bhushan Chattzrjbe, L.Ag. Price, R. lorb. W. 

Vol. V, No. IV, Cholam (a 4. Sorf/Awm) as a Substitute for Barley in Malting Operations, fy 

B. VlSWlNATH. T. LaKSBMAI^A ROW, B A., and P. A. RAGHlMnU 
swaaMI Ayyangar, Dip. Ag. Price, As. 12 or 1«. 

Vol. V, No. V. The Phosphate Requirements of some Lower Burma Paddy Soib. k' 
F. J. Warth, M.8C., B.8C., and Maung Po Shin, (fn the prm-) 

Vol. V. No. VI. Absorption of Lime by Soils, by F, J. Warth/m.sc.. G'-o., and 
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Vol. V, No. II. Indian Sugai'cane Leaf-hopper PyiSilo cftfirmni, Kirby), by C. S.^lisRi. 
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Vol. V, No. III. Report on a Collection of Termites from India, by K-tHIX J* w 
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Thfl Composition of some Indian Feeding StiitfM by J \ s,.,, > 
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So." Some C’amelfeeding Experiments, by H. E. Olios, i,,v,u, .i,sc, |,|i„ 

As, 3 or 3d. 
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Notes submitted to the Meeting of the Board of Agriculture in Pounii, 1917. 
Pdited, with an Introduction, by C. A. Barbek, 'J. i.R , f-t s. I'lice.As. ) 
or 6d. 

-X’’, 'ib l!;c Best Means of R%pi«lly Increasing the Outturns of Pood Ci'opvijy .MeUcj i 
H’ithin the Power of the Agricultural Departmout. Being Notes suhniitt • i c; tli 
Meeting of the Board of Agriculture in India, Poona, 1917. Kdi' •■!, 

^ Introduction, by J. Mackesha, C.I.E., I.C.3. Price, As. 4 or -v/ 

N?. Shill Drainage,’ by R, G. Allan, .m.a. Price, As. lorod. 

• 0 . 86, ^ Nematode causing Parasitic Gastritis in Calves, by A. L. • < . ' ' 

^ ^i.R.c.v.s. Price, As. 4 or 5d. 

lontribution to our Knowledge of South Indian Coccidiv, i y ‘ 

VYYAK, B A., P.E.S., F.Z-iS. (/« fA# / 3 W«.) 



BULLETINS ISSUED BY THE AORICULTUUAL K^SEaRch 
INSTITUTE, PUSA— (CoKcli.) 

No. SS. Gawnpore-Amei'ican Cotton : An Account of Experiments in it . >r,n,n 

Pure Lime Election and of Field Trials, 1913-1917, by B. C. lit i H 
Nizamuddin Haider. { Intheprm .} 

No. ij9. Second Hundred Notes on Indian Insects {/h thf presii.) 

No. 90. A Malatial Parasite in the Blood of a Buffalo, by A. L. Sheatl.c:. , 

{/n prm.) " ' 


INDJQO PUBLICATIONS, 


No. I. A Study of the Indigo Soils of Bihar. The Urgent Necessity u, 

phate Manuring if Crops are to be Maintained, by Vf. \ 

A.C.C.I. Price, ft. 1-4 or 2., • ' tr,-, 

No. 2. Present Position and Future Prospects of the Natural Indigo Industry bv w 
pAVis, B.sc., A.c.o.i. Price, As. lU or lx. . ' ^ 

No. 3. The Loss of Indigo caused by Bad Settling and the means of obviatino t; 
The use of Dhak Cum— its Effect on Yield and Quality, by W, V 

A, c.o.l. Price. As. 4 or 5cl. ' ‘ 

No. 1. The Future Prospects of the Natural Indigo Industry : The Effort of Supcrilto. 
phate Manuring on the Yield and Quality of the Indigo Plant, l>y W 

B. sc., A.C.O.I. Price, As. 4 or 5d. • • b 

No. 5. An Improred Method of Preparing Indican from Indigo-yielding I’lants bvlimun 
M. Amin, B.A. Price. As. 2 or ;W. ^ 


BOOKS. 

“Indian Insect Pests," by H. MaXWBLL-LitfKOYf m.a., r.E.s., r.it.s. IViee, K. IS or;!j, 
{OMofprini.) 

“Indian Insect Life,” by H. MaXWEtL-LErKOY, m.a., p.b.s., f.z.s. ; and P. M. Howtm 
B.A. 7ft6 pp. Price, Us. 29 or 311#. {Out of print.) 

"Wheat in India,” by ALBsaT Howard, m.a., a.r.c.s.. p.l.b. ; and Gakkirms L C 
Howard, m.a. 288 pp. Price, Rs. oor?#, 6d. 

"A Description of the Imperial Bacteriological Laboratory, Muktesar ; Itsi Work sue 
Products,” by Major J. D. B. Holmes, m.a., d.sc., m.r.c.Y.s, Price, As. 8 or Sft, 

" Agriculture in India,” by James Maokbnka, m.a., i.c.s. Price, As. 4 or od. 

“Some Diseases of Cattle in India. A handbook for stock-owners.” Price, As. 8 or Srf, 

“ The Importance of Bacterial Action in Indigo Manufacture,” by C. M. Hi d iiisidy, B.i, 
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